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iriM< at iis«o^^^v--t-y h 0 

[1***3] 

wifZm — ?)-?^ J -?~lcls^T , MfHBEyiJ (Ac' ) fc BugBBS^iJ ( B ' ) kCHK^ft 
Bai##«E MfEBB^J (Ac' ) (Dt&Mm*X t M W8iE5>J * E *3 

#3MI2BE?iJ (A) fctfUBEJll (B) E 0E S ft fc ft © ±M « £S( £ Y L fc # fc , (X - 
Y) /X#-l. 00~l. 0 0 cDfBHfcfe D , fyJ v - * ic <^ T tfriEBH?iJ (Ac* 
) tMI2gH?'J (B' ) fcomfcrt-Maia^fc-rfc^lctt, X & J: Y %MIS«® t) t 
Sfe^SEEJlJOffiSSSC* Y ' i: LfcfcfrlC* {X- (Y-Y' ) } /X#- 1 . 00- 
l. 0 0 olEHfcifc*, If** l gjyg 2 E gEiS©:/^-(v--fc: -y bo 

CIS** 4 ] 

t&iBfg-Ot/^-r V-lCfeV^T, M f E f/r jS L IE ?'J (D-Dc*)#2~l 0007*1/ 
*f HS7f*S, if** 1 fr^3Q^fn^- gJg. BEicg>^'^^ y ho 

[If** 5 ] 

fi#tts-&nr«aasffi*wr« «.ot?*«, if ** i <p^-fn^-m^ mm<py^ 

■< V — -b >y h 0 
[If** 6 ] 

^^ttSft, ^«nn^ K»«j:i;a[ttiB?^6a*#3^6aj3*n* feo?«5, if** 

5 ic mmco 7*7 4 V - -b >y h o 

[f»** 7 ] 

@M WIS £**->\ XM/7"h7!i'>*y, Rg, fix* 

If ** 5 j fcjg 6 tClEgccD^^^ -y ho 

[IS** 8 ] 

(a) WWSKBEWfc^tri&Sa&llfcffljKt-SIli, 

(b) n** i ~ 7 o^-rn^— ^uhb« o^'^i' -by h^ffittsm 

(c) MfE§IMI?©#ftT{c:}3^T, WIH^^i'v-Hry hfc«kSSIftii*iSJtS*ff 3 
1*1 

[ft** 9 ] 

«*iflHEJS**WPfTfrftS, W** 8 tBtO^S, 
[If** 1 0 ] 

iiii^s-r^^'j if** 8 jjfctt 9 tcge«g>^ao 

[IS** l l ] 

SKm*asj£^ia»iafi9i«E»j<D#ftT*efTt)ns, w**8 frsio o^-m^-* 
i^ia«©73ao 

[If** 1 2 J 

SMSigtigJSffgiKg^JbajP^aTTfTfrftS, If**8frg>i lovftifr-^le 
§EtSc©7^^o 
[If** 1 3 ] 

(a) teMtamfcaiflfr 

(b) if**i-7tDi^-rn»-*^gBi4©^^-r-7--b-y h -e&o -r, MtB^a^w-r 

aS^aB^iJ (A) , BB^iJ (B) IfeBE^J (C) ^^^ti^J: ■? k: IS gf g fc 7" ^ t — 
•b -y h jilt 
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Cff aRW 1 4 ] 

tit mm i 5 ] 

5 X V y y£i^gjl, MutS, MSH2fel<HMSH6, % Tc l£ £ ft *E> CD 

cm mm i 6 ] 
immm i 7 ] 

iiggitE^wirs^u ^ ^-Hf^^ffl ana, hs^ir 1 3frg> 1 6 to^f nfr-guctB 

CI«^« 1 8 3 

mmmmEii&tfmmummmm<DfttETTftfrtiz>, mmm 1 3»g>i 7cp^-rn^- 
cw^ 1 9 ] 

mmmmfcmtfmm&mitmcDfti±-FTftfrftz>, mmmi 3frg> 1 sov^'n^-iR 
cit 2 0 ] 

(b) 8f^^l~7(Qt/^Tn^-]ltCg5m^^^^V--b-yh-efe-3T, tc & jf A 

jfx^^^ggfc^^ la^u (a) > mm (b) fcb<aiB^j co tcit^nsav tzrci&m 

yi\ (A) £S5ffI (B) £ £>P^ L < teiEffJ (A) hgBff] (C) comicmwz ft%> £ 2 

Ctt*« 2 1 ] 

(b) ^fei^r, ft^a; rctemxic&z^&tfmmmvi (a) ^msse^ (b) e 
cvmicmwiE ft % £ o icmn is fttc-f 5> - ^ y b &mM-z n a . mmm 2 oizmm.cp 

[MM 2 2 ] 

sRlg 2 0 % fcft 2 1 ^15^^077^0 
CW*^ 2 3 ] 

{jflUM^SBWrn RNA^8, M&m 2 0 5 2 2 P ^ "T tl — I5ic O 7j%o 
2 4 ] 

mmmm&fcftmM'z:ftt>ftz>, mmm 20^523 ^v^-f nfr-^tcgBitoTf&o 
[it 2 5 ] 

[it mm 2 6 ] 

[Sf5t?a 2 7 ] 

M^tg'l'i5)£^^^^^fk^Jg#feT-gfT^n^, if mm 2 0^526 g>i,^ftfr-JM 

tcgB^^7?So 

immm 2 8 ] 
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(b) ^^^^^§Pfc^^-t?^^^^sa?tj^^»BLd sif^^n i frg> 7 g>^-rn»-^k: 

± v- fr\ MIH^^K^^ O^BftEflJ j fe a g O ffi jf @E?'J ic j\ ± x i *A * k £ i E > 
■£ l>" 

(c) ;x?yfg^»>;^MO#aTtcfe^T, M IE & MS tm * » 1? £ 5 MIB - /^ 
CM&gf 2 9 ] 

im^m 3 o ] 

2 mzLL®M&MX&J£ ^ B 28lfeB29 jrcjgjto^ao 

[If 3 1 ] 

ft] (Ac* ) fciPBUT 1 aiOSX^y^^aCS * 2 KRW-^nfefeO, Sfctt. TffiiBg 20 

ao^a^fett^^fetcJioT, MiBie^'j (b c ) tmrnmm (b' ) ^mi_uu^3 

3 2 ] 

?|J (Cc* ) fc<PWC 1 Kio;X77f^$C^ «t 3 tcggff- gtxfc&tPT-SS, 8f3ft^2 
8 5 3 0 V-fft » — ^tCgBW tp^^o 
3 3 ] 

tc aa at ^nfc fe tp-c-fe s> w^js 28^530 o^-rnfr-^fciais 

3 4 ] 

gp»fiE%wt aiH'j ^^--g^ffifflgns. «5Rjg2 g_fr_g> 3 3 m^n^-micm 

[ft*^ 3 5 ] 

[ft 3 6] 40 
[M$£ 3 7 ] 

(a) g X v -y f-m^ Z >/^g, 

( b ) ^m±&^MM*^JlMWMMMM*MM L 2 s w#3a 1 g> 7 g>^tn^-^E 

>f v-ff, MIB^^K^»<Q^^@B?'J^fca^CfflM§B^J{c^^^'U g V X L ft t g s 

aa sb as a g? # a £ it a ^ # a k x o t m ib ^ as ss $ fc a g> m m Mi m t g> m •? 1 j-x ± g> 
s x v y ^ t; a «t a %tf- g n fe *> g> -g & 3 , 7*7^7-^^ h 50 
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im&m 3 s 3 

MIBX^v--fey hffHaSB«ifl%MfeK?U£3gfiT-efB«gL3 gg sRJB 3 

7 KIBttQ^y ho 
[If Mm 3 9 ] 

^XVy^fe^jiy;^!^, Mu t S, MSH2fel<ttMSH6, 3: fc £ frl g> 
2ifi(±®lMlM. ff^^3 7 Sfca 3 8 \cmW.<D*v ho 

im&m 4 o ] 

flj (Ac* ) fcOfST 1 mou?"; <fc o Kgfc&t g ft fe <D. 3: fc 1 g , MfB 10 

iSq#fef fc«^#&tc «fc o MIEBBff] (Be) ^IfrlBBB^J (B' ) ^Mllli 

o ^ x v y # £ i; 3 «fc s tc aatt- g ft *> <o & s , ita<^3 7^53 9o^fnfr-i 
[Wjrsi 4 1 ] 

gy (Cc* ) fcoia? 1 Kiosxvyf^ii;^ j: 2 fctaw-gftfc fcg>t?fe3, mMM 

3 7fr63 9 £> -T ft — Jg IB ic O 4^ y ho 
[»3ftSt 4 2 ] 

15 « B§ M H <D ^ Ml IE n £ fe a * <D IB ffi IB ?'J tc ^ ^ :/ V X k £ t E > au g B VL g £> # 20 
£i;5<fc5fcggf1-gftfc'E>g>-g&5, Wj*jg_3 7 frg> 3 9 tp^t* ft fr-^fcflB gg>4=- y h 

o 

[ m * m 4 3 ] 

gig&tE^Wf 5#'J ;fegg>tc^/uT%%, 8t^<3l3 7fr54 2 cQ^-f ftfr- 

JgtCgB fcO^ y h , 
[W3R3R4 4 3 

(b) ^mic&%&iiL*^tsMW&Mmm%:MmL v z>m$<m i s 7<o^fn^-atc 30 
(d) s^vy^iie-&jf>/<»gfe«fcrftafla«ift»r^-g># : eETk:fev^T, tuiB^it^^^ 

[ffif$£ 4 5 ] 



tf^ilTfrfctaftS, Sta<ri4 4 &c!B«cD73?£o 




c ft 5> © 


Ctt*SI 4 6 ] 

;XTyf|g^^;^Iff, Mu t S, MSH2!>L<liMSH6v 


2 SW±©il#14|-efcS, ft 5R« 4 4 Sfc« 4 5 K£*©^ffi 0 




-JH&CIB 


IWtJRm 4 7 ] 

iiB^tg^w-r § 4? u ^^--if^sffl^n^, !f5f<iH4 4 fre> 4 6 ©v> 








[ft 4 8 ] 













JBtc§BicQ7^ ^o 50 
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im&m 4 9 ] 

[fl*3| 5 0 ] 

( b ) ^atc^aag{ft^-&tfgw^EiftE?ij%*§B l a sua i 5 7 wm^-jguc 

[if 3ft SI 5 1 ] 

0 lcmm,<D* y h , 
[ft 5ft 5 2 ] 

SXTyf-jg^jty/^gii^ MutS, MSH2l)L<liMSH6, 3: fc & E ft g> ft> 
2 WM±^&tM^&JL* ti&m 5 0 g_fett 5 1 ho 

[ffjft^ 5 3] 20 



[f§BS<Di¥lffl&lHHJ3] 

[&«#»] 

[ 0 0 0 1 ] 

^tftitttimiz, 9tic&mz nrcB^mictstf %!&n ! ftiim'e&z>&m2 o o 3-4 3 1 0 

03§ iiUmS : 2 0 0 3 *1 2^25B) *5 «t M 2 0 0 4 - 3 1 3 9 1 0§ (till 

B: 2 0 0 4*1 0^28B) l£&~3< ift|CD±|«ff H«f Cft"=>©ftcD# 30 

[ 0 0 0 2 ] 

[ 0 0 0 3 ] 
[ 0 0 0 4 ] 

gftie^oiB (SHJiB) a, DNA5j?y^5- < tf*sifflLfc**w^rj*K 

i Dfft)n^o c © «fc -5 &SHfS«75"}£©^S& fc£> i: L T «: , tftlAfcr, # U ;* 9 — -Jf-jUS 

sjtSi* (pcrs; *a#f^n 4 6 8 3 1 9 5 i ) . mm&i*m a e 

83202 ^mnw (.ttwzwt 2 ) « ^rfttattrftas 430015 9 cwif&iK 

3) ) , S&fcti, P C RSt)Mg?»iSfS%fi^^t/cife^P C RS (RT-PC 
R & ; Trends in Biotechnology 10, ppl46-152, 1992 Ut^VFJcWt 1 ) ) £ „ 

cft&©75i*«. niy £&%~*mmmcv~*m&W'\v>Mffi (sett) , 50 
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t§t©T-fe5, cn&os^^a, sjcSjg^^±iB 3 mmcD^ti^nic m vrcU&Km 

[ 0 0 0 5 ] 

tt^WfftHH^HffiO 3 2 0 3 0 8 ^B^aa« (#fF&SK4) U 
2 * U (ira^fc^SP^^O jgLHJS) * ft 5 C £ K <£ *> SE*P © it 

[ 0 0 0 6 ] 10 

L A" 1 L , Jit ±tc 12*8 L fc ?3 sUc & T fi, j£ WSSISH-?\ fro, iKffiftSSfflJW*!* 

, cne.OSJtS«, 2 3 «£©Mfi*#^frft 5 fc&te, #£JSS&fc:WS£^S;fc 

o 

[ 0 0 0 7 ] 

^^stus, w*tf , 7-1 14718 a&frjcffi. 5 ) kib^m 

^§y*g*g ( S D A ; strand displacement amplification) gj£*f S ( 3 S R ; sel 

f-sustainedsequence replication) S, B*H#fFfg2 6 5 0 1 5 9 #£:$B ( # fF £ (itt 20 
6) JC f S © IS I£ BH £U ift fll (NASBA ; nucleic acid sequence based amplificat 
ion) S, T M A (transcription-mediated ampl if ication)f£, B * IB # ft 2 7 10 1 

5 9 mzm 7 ) tci2i<»Q^-^ i/^u *H#tf m 5824517 

(#fF£Uc 8) , 1^^1^ 9 9 / 0 9 2 1 m^yy V (#!*£&* 9 ) S 
fcttSRtftHSig 9 5/ 2 5 1 8 0^>7U'V h (tffrXitt 1 0) fc iBK © a >e? <D 2fe& S 
DAS, HS^MHO 0/ 2 8 0 8 2 §/<>7U7 h (#f¥^iK 1 1 ) fB*c © 5 > ~?m 
(Loop-Mediated Isothermal Amplification) , Il^PflHO 2 / 1 6 6 3 9§Ay7 
U V b (# fF&SK 1 2) i-CfBic© I CANS (Isothermal and Chimeric primer-init 
iated Amplification of Nucleic acids) #fr^f5>n£o dtl 5. <D#a^&tttI?£ 

[ 0 0 0 8 ] 

S D A m f* B , lllWtDNAtfli^ni.IKtj^T, D N A # U ^ 5 — -if frJ PS x 

© jiiih # Bruit * *o sM7?ST'«, 4ii©7 , 7^7-^^gcsn, ^ort©2iia 

ti, fca&©SSti: LT, fiSnfcf**^? ^ Utf h*= 'J $Jx.S£H 

U y&gP#£> a &© U >M&<DMmffi?tfffiM%i? (S) KiUnfcrt*->?^Ut 

Ftft^nS f£ib, idWW^^MIBWJlSBfM-Jl^a! (RFLP ; restrict 40 

ion enzyme fragment length polymorphism) $It fc b J: "5 i: "t" ^> a" fc , KlUm 

[ 0 0 0 9 ] 

3fcS#fFlg 5 8 2 4 5 1 7^H^|B» (#ff £1* 8) £|2i©3:a S D A R N A <h 

DNAA^Iijn, 3' *f(HI4'DNAT?*5 + ^7^7^v-4^SI:t8, * <D £ 
^&RNAiDNAA^iiS?tl§^^7 7°7^V-{if life, R 

9/092 I m/il/y b mVfJtWl 9 ) fcfB«St©2£& SDAStt, 5' UtiiSS^ 

£t;s«e*iMis#*##Mi: l, * st. ani^Hf$B9 5/2 5 1 8 o#^y7i/7 h ( 50 



(8) 



JP 3897805 B2 2007. 3. 28 



#fF£i£ i o) tiawoaas d Asa, '>ft< t& 2m.<D-?7 'C^-tttZ'&mtir %tz 

[0010] 

I C A N S "P x R N A t D N A tl> 3 ' RNAT*«5^^7 ^"v 

V — N 5 6 tea, ^0^7^V- © 3 ' *«ORNAa5»%«»ft5RNas eHtf^ 

[001 1 ] 

4ii©y7^"v-A , ^si:jn 1 ftis^ 6 mm com®.* mm? & c 
ttc^tt). g w»e?©±eti^BTfg^^§o -rfttots, ig-©7°^ 10 

§f ^iim^ e-^it-r § = comic m^m^nrcm-<D-f^ ^ -?-wmmmoym&icm 

*§tM© 5 -73©SI, t»L<«. *jri&Snfc!g-©7°v^ v-#SM© 3 ' 

ffld o v t ff ft to ti , c n e> ©gfS#iB d sg^r C fc ic £ 0 . iwn^«i3ns 

H5£Lft ttftfcTft e>ft^fc&, "7° v -< ©^fftf Bi fc * & 0 4li©^7-fv 
-©?-£, 2 «^«J±35W:RII©y^ v-ft^gt $n§fci6, ^7Yv-O^W± 
tf*<0»HtfjUlfc4»), BIO«»i«Bll7ft8. 20 
[0012] 

v _ T jg ^ ^ E tg n pj ^ & ^ fi m m m m ffi # n s n 3 o 

[0013] 

»«4FIItf4CTl^;o P C RS*(Sffl Lft P C R - S SPSC «t &£gfciH 

T?fi> 7 7 V-A^ 3 ' Jfcigfc-g-fr:/^ v-i'ffli^n, *SM1*©*r& 

tci SA^lU^n^o LfrL, £ ©<fc 5 ft:/9 v — \z. <fc * itMBKi&fe: *v»T «, £ 
SIC«S 5? * Utff- H i: 7°^ -<V-© 3 ' irl/*^ Ht*«ffi*IWT7*^*-&fct 30 

KoT#«EjStfS£*C fc*<fc*o PCRS?tt, •7°^-!' V-©#gKjSK «fe D^fig^ 

5^ v-BB^iJ^LIfcofc t>©T&£o t£oT, — jg-efeKo fc fit ^ ©*S« IB ^fiSWT ft 

[0014] 

£5>fc, PCR-SSOSfli, P C R ?*T-titi£-efc«W±itMMk:, 
tf««fc>W:/ U ^Xia *7'D-7'D N A^r^to^^, /W 7* 'J £V-tf-^ 3 
fS^gji^ISCttJ;^ WW^ttgft^OggOWaStfPJJSSnS., Lfr b> £© 40 
>ff7V 9<< -if- f a ^SJStc^pK felt T*ft < N KJS?§7«© x h U > 

©#SttK:iai«««a& t) . iE5tic i iaisogsfcwi^s ctBSi?aaK 

[0015] 

I CANS*jSfflLfcSStttBS-p*SUC ANSTfi, gSK«5? ^ K*R 
N ASP^ICttfDN A-RN A-DN A + ^77 I 7'fY-^S^5tl5 0 c£D^^777 
^T-©3' ^ODNAt^ fr&©#ftKf&#je*fcV^ a Efcf«»?nT^5 

o CO^S + ^y^V-tii&'RNase H * ^ tf K j£ ^ * Tf ±f *S S ^& ff ft 5 

S R N ASP^O^IWf^fiC D, iftt4*Lfty9^ V-© 3 ' ^ S> # * S & M %H 50 
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7»;?Lt^4^*6, Ol!)^Stf#ftt5i^ta, RNa s eHtiSRN AfiB# 
O^Kr^gCSf, ^^77"7^7-C3' 5fe4B«{k^fiE«iSnfc* * i:*Sfei6. DN 
AJifitfjgCSfcVo Lfr L, I CANS^UCANSli, «<DPCR7££|W|«H<:, £5 
Sfffi© 2 «f Ofi«'\0»I«^'frU z/ a >fcacJ < 3 fzib, ^<Dn 

S^H^Bf £ C £ 3:fc, ^fp^ ^ ^ V - ^ * * <7 4 V - & if O^/jSc tf*I$t T 

o 

[0016] 10 

LJ^-T < & *> , 6 ®P/r<£>f? IW*I8^it!-g t f S 7"7^7-©S 

Hit ft*. ZcDfcib, mMM*M <D A *6 § *ftH»ft if fc fi B$ |ffl*t& 

SfcSftT^S. S&fc, BREftM£0 1 / 0 3 4 8 3 8 §;^7l^7 h (WfF&ltt l 3 
) tfH«©^ j: Sfg^mTli, if "H C§ if AIM T&S ^>-^;V«| 

4SkSnn^tf 4 PCR-SSPStHttC, 3' *S©lil<D = XV7f-(CiD 

fns#oxTA^-7*iitt«)ji?nT* t> , ^co^-^mm^^-ic t"7Yv-^7- 

[0017] 
[00 1 8 ] 

nm^^n^mmun^idt. iwttsmRNA^&t^^. y y a d n AA^ifiit 30 

V>S„ mRN A©??l/*f FE^Jii, ?V A D N A <D 7 * U Hr f- K E*J fr 6 < o <D 

m R N A h A D N A <DM73*^^ fc % D #S fc 46, m^comMfr 
5»«*'iE# *o mRNA %#SWtcJiB-r S «fc 5 fc^-fV-Rff-* L tcM^K X' t> , 

Sgt&amicfc^TfcJ:, mRNA^5«t3-Pttft<, A D N A A> 5. fe«*Stf g t §„ 

^COfcib, mRN A©#SWftilii^tf f , ILt^, ^ <D m R N A ^rJESS lc ±M*i L , 
K»>flC#ftt«mRNAi*gif5»l4*«|CHti:ShT^«. S 6 5c „ MS- 

?2>£ttf>&^t-£tl2>rctb. 'tf * S t li + » W IS t t S t O t' a % fro f: „ 
[00 1 9 ] 

1 ] *H#f^F^ 4 6 8 3 1 9 5 ^tOS 

[#t¥£i*; 2 ] *H#ttH 4 6 8 3 2 0 2 ^EHfig* 

[fifttXft 3 ] 3KH#ffFlg 4 8 0 0 1 5 9 ^ 0^ *H « 

CWfFAltt 4 ] ^-NWfFtiiSi^ggii 0 3 2 0 3 0 8 ^mmm 

[tlfttt 5 ] 7-1 14718 #^*B 50 
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e j i&wm 2650159 msm 

[Hlfti7] #M2 7 1 0 1 5 9#&# 

imi*±m 8 ] *m¥fi*m 5824517 ^mmm 

l$$V?3cffli 9 ] IH^I^9 9/ 0 9 2 1 l§;^7l/yh 

[15 WAS* 1 0] a&^ffljg 9 5/2 5 1 80§/O7W7 h 

[WflFlfcitt 1 1] ili v 1^0 0/ 2 8 0 8 2^y71/7h 

[#fF£i£ 1 2 ] HI^^M^O 2 / 1 6 6 3 9 f;^7Vf h 

[ItffF&SJc 1 3 ] HI^^M^ 0 1 / 0 3 4 8 3 8§^V7 

[##fF:£jft 1 ] Trends in Biotechnology 10, ppl46-152, 1992 

imW<Dffl*] 10 
i¥£Wtfmifc L «t 3 4: -T 3 3RJS] 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

[Ii * ft St f S fc a& © #® ] 

[ 0 0 2 2 ] 

?LT, /7^v-t7 Kl, 41! « M E ?iJ ^ ±S t§ L 5 £ '> % < tferi 

(D-f^^ v — ;£r ^- A, 7? & £ V — -b -y hTfeoTx M IS !/ 9 V — -fe <y tl5 

|-0^7>fv-i!)<, « WISHED© 3 ' *«g|5#(DE?iJ (A) fc j\ J 7 V #4 XT 3 BE 
#1 (Ac' ) *3" *M5Hc^A,i?& D x ^-3KIE*W«ilE5>Ife:43V>Tl(HBE5!i (A) 
J: t> 5 ' SE*1 (B) ©fBlilE^J (Be) K >W 7 V £V X~? 2> E?U (B* ) * 

tuiaSH^J (Ac' ) ©5' fflj K A, T? S fetDTfe D , flu IS ^ v V - -tz >y h ts 3; n § Sg 
r©^7Yv-^ atffB«W$EBE?»J£>te«E?>J» 3 ' 3£«yj-©E?iJ (C) tcW^D 30 
^VXt^E^J (Cc' ) *3' *MyjMc^A.T-& D , ^ilfc/W^'J^XtS 2 
0£D^^E?U*|Hl-^±tc-a'tyJlf3gbE?iJ (D-Dc* ) *M12E5>J (Cc' ) ©5' «(C#A. 

[ 0 0 2 3 ] 

t, (a) «wa»E5iJ*^«f»S«ift*ffl]Kt-sxa, (b) *iil:is^7^v- 
tyF*Ilt§II, JJitf (c) S9EaFSSK©#«ETtc:*v^T\ &&S2:/ v v — -fe 
<y N lc J: S#tt4l(B£ft$fT o Ii, ^^A,f'%StOffe§ 0 

[ 0 0 2 4 ] 40 

— -fe-y h « a file f?Z>fcib, cn%fflv^5Cfcti 

»A©*raR«:£*. £ ffl fc J: o T « f S C i: ft nSffi. t & Z „ 

[ is w * m m ? § tb co m & <d b m ] 

[ 0 0 2 5 ] 
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[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

fgBf^RfrWaftBfl 10 

WME?U©3' *4»BB#<DE5IJ (A) tC/Nl'^y ^-TX-r 3 (Ac' ) * 3 * 

fl-fc^-CfctK froMa2«W«lie5iJK43^TttlBE5iJ (A) <1;H5' micfttE? % 
SE?iJ (B) ©ffiffiE*>J (Be) KA^^'J ^^Xt§S^J (B' ) %M§EE?U (Ac' ) ©5' 

fid fc -s- a, t? * s tot'feSo Mg^^-Tv-ty M:tsnsir©^5^v-a 

c* ) *3' 5K4BBB^tc-&A.-e«: 0. ~f V *V Xt 3 2 0©ME?!J* H 

-$3±{<:#t?#fjgLE?iJ CD-Dc' ) bu SS @H ^'J (Cc' ) ©5* <U (c # A, T? * 3 fe © 7? & § 

20 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

^SSUBK^vt rA^7'J^VXt^j *fgeg^ j; § j v — © — aptfx h y 

ft iffCfe#LT}*^-rS C ttfT*%, flJAfcf, J. Sambrook, E. F. Frisch, T. Ma 30 
niatis; Molecular Cloning 2nd edition, Cold Spring Harbor Laboratory (1 

P r i me r 3 (Whitehead Institute for Biomedical Research*! H! ) ft 

E "a" A, "C 5 ft •?> tOTfeSo 
[ 0 0 3 0 ] 

©x^^ v-t j; s^K-&fig©^m«Si^«r^ i t«^Wfc^-rc i=-f\ n§y<hft£ 40 

«ift*©«W«l6E5>J*StlSL, *©S«S1EM0 3' *«BSI$#©E5 ! U (A) , feitf 

e?ij (a) «k t> 5 ■ uiz&&-r&mm (b) %?*s-r§o ^-©x^^v-a, e?u ca c 
' > mno, ?^ic?o5' fly^E^j (b* ) ^#/u-c-ft§ 0 k?ij (Ac' ) e 

3»J (A) fcA^7'J^^Xt5fe©1?fe!), £$| (B* ) tt, E?U (B) ©ffiffiE^'J (Be) 
tA^7' l J^'1 , Xt5feO?$5, ccf, fg — ©7"7'f'7- MiaE^iJ (Ac' ) t M 
s2E?U (B' ) ©ffitc, fcfalc&W&^-Z. ft ^/rftE^J^-g-A^vT & ± v> 0 c<DJ;?ft 
77^7-^iigit7--'Jy^J^«t, X^^V-cpOE?iJ (Ac' ) tfttft&flfc 
E?'J©E?'J (A) KAYX'J^^XLfetltSS (0 1(a)) „ c©«|T'7"7^V-# 
fifijSS'ficSt, «WSI6E5'J©tBME5»J*^0«»A^-&J5!J*ns 0 fit, l^Jjg^n 
7cM©5' *^{|lJtC#ffit-§E?iJ (B' ) tf, ^MII'ftSfttSEJIJ (Be) tC^^C? 50 
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X^ v-£ W — ©K5»J**r*-*fl&©:/9>i' v — XU ^^Xt5 (0 1(b)) o 
Ol, «»SSEJ5£ «fc jpffc C >W 7" U £V X L fcfg — © X v v - 6 ©#fiKiStf 
S C S i: |p] ffiHc, 5felc^j«*nfc«lfc«<»S!«»^6^«*n* (H 1 (c)) c 
[ 0 0 3 1 ] 

±E©fl*ffl*#lC*U'»"C\ BH?iJ (B* ) jb^BB^J (Be) £M7iJ^Xt«fi*tt» ft 

said**-*-* * i/^4* nw^<o it tSEW^ss* as^*^ ep^w*»« 

K&^&bfcl^b ^©#f3g©Mfc «fc t>fWSWbi:*ofcffl*i£BP# (f*MSI±©BH 
#1 (A) ) EH-©«cy5-i'7-*««^l, t<^l#'J ^ 7--tf*t#SSfS*fT5 C 

[ 0 0 3 2 ] 

-^-^ilJgfigtJ:*), §IMig±©MIBgB?>J (A) 0«^*-*« fc "T * 

o *©fc»icti. bs^j (Ac' ) ©tg*f&x zm&imMm&\q*ictstf smbbib^j (a) 
ibib?u (b) icm^nrzmm<Dmmm.Y torn (x-y) ©, x fc^-raty-^- cx-y) 
/xtfiskss. fcffL, §ssi&&±fc*3i,>TE?ij (a) * 0 1 5 • mk:i¥M?>, 7° 

abJ*©&v>E5ij ( b' ) tmm (bo t©;w:/i> a >ic«. mib 

BE?U (B* ) i:MIESH?iJ (Be) fc©ra©ffi« (X + Y) tflgkSS, X5^? 30 

— W«Rl6©fc&©*MStt*WTfc 7 2 ■Ctt5ST»&»K * © * 5 * i& V^fiS T* % ft 
SI^S^fflttKbft^TSitSCfcttffli-pa&S, tfcoT, BB?U (B* ) tfEJU (Bc 
) \c$hm «k < A>f ^ D #V X-T 5 fcfelc 14, HSE?iJ©fg©&«ISUi4»& 5 bv^ 

tf^e.nso -73-?, B2?ij (b* ) tfmm cbo &c / w x d ^-^XLtiissioii 

ISSB^'J (A) <D»#*-*Jfii:*r*fc«>lCtt, SB?)J (B' ) tmm (Bc) £©ffl©ifigS« 
[ 0 0 3 3 ] 

M±(D£ o *5fiWO»* Lv>H*|fittK: «fe*tWIBJB — — i±, 7° 

v-SrfcjS-rSETiJ (Ac' ) t!E?U (B* ) ©IWfcfrttEaitf^aEb&^fc-e-K*^ 
T > (X-Y) 00 W±x ffSKBO. 00 JK±, $ 5> t»S b < « 0 . 40 

0 5 JJl ± , £?>&C&Ff:L<«:0. 1 OtdtftO, Sft, 1. 0 0 1XT, »*L< !i0. 
7 5«T, *5(cfff L<tt0. 50«T, £ SfcJfS b < Ji 0 . 2 5ttTfc§8J:aiC 
82tt£ tl&o £ 5> tC, (X+Y) tt, »lb<Bl 5Kb £5K$F3:b<«2 0J£t±, 
*?it»SL<tt3 0W±t**l, SXc, jfll<S50KT, S Btdf S L < (i 4 8tt 

[ 0 0 3 4 ] 

£fc, v-^«^T§B2?iJ (Ac' ) iiBE^J CB' ) ©Hfcfl-ftEJU (*&«!&«: Y 

X- ( Y - Y * ) } / X # - 1 . 0 0K1, !fSL<SO. 0 0 JW ± , ?5.t»f L<tt 

0. 0 5 * 6 fC £? * b < It 0 . 1 0 fit -h fc ft »K £ fc . 1. 00«T. !ftL<8 50 
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0. 7 £ S Kttf- £ L < 14 0 . 5 0KT, £ 6 lc W £ L < 14 0 . 25WTk*;5i 

5 (ctftsn^o (x + y + y' ) it. l < « 1 5«±> ?6c»sl<« 

2 0 a±> $ 6 lc£?f: L < B 3 0 &L± £ <£ ft, Sfc, » $ L < » 1 00 JXT, S6C»S 
L<i4 7 5 LXT, ??»SC»fL<tt50«Ti:'?n§o 
[ 0 0 3 5 ] 

it. !?SL<ii 1 5-1 0 0?^U*f K, i9tf$L<(42 0~ 6 0 3!^Utf-Kfct 
5. Sfc, MfB^-©^^^ v-*«^"T SBE^IJ (Ac' ) £@E?iJ (B* ) ©liti, 
ftl, »IL<S5~505i^btf h\ i L < S 7 ~3 0 ? i'l/tf 10 

8:fc, &gfCjSCT, SB^iJ (Ac' ) fcE*J (B' ) ©Ht, SJ£{cK«*#*.fcV^£e 

[ 0 0 3 6 ] 

*5gH^tc i5^7^v-t27 httfti^fr ©7°7^v-(i, ±5E©«t5t, ffiiS« 

w a gg IB n <d ffl « e bi ( - o 7° 9 -r v - ■& >\ ^ y y $ v x -r § si t *f u t s *f m © si ) 

©3' 5fc4KBR#©6E5iJ (C) fc^-T :Xy ^^Xt SiE^iJ (Cc' ) * 3 * 3fc «B SB # £ # A, -p 
ftD, *>OffiSfcM-r 7"y ^Xt § 2 0©«ME5U*RJ — jR±fc^tf JJriSLEai (D-Dc 
' ) *M§BE?iJ (Cc* ) ©5' fltl tc A, 5 C <r> X o ftjgr <D J v- 

iti£sn§t©T-(iS:^„ ^r©^?^ v — se?ij (cc' ) £>fi$«, »s 20 

iB#TjgLE5>J CD-Dc' ) ©S*«, »IL<li2~ 1 0 0 0 ?*l/*f H. £ D # i: L < 
[J2~l 00?Htf F, S5tSfSL<(44~6 0?^U*fh\ J5tglL<« 

6 ~ 4 0 FT'feD, Jff jg L mm <D fH gp § m f V tf-f -if- 2/ a is ic J: o 
tlfiic^nSIIJtO^Utf FS(i, #$ b < 2 ~ 5 0 0 b p , £ <9 3: L < t4 2 
~ 5 0 b p , S6CjffS L<tt2~3 0 b p, iSKjffS l< S3-2 0 b pTSS, fir 
igLEJU (D-Dc* ) ©7 FE*Jtt^frJ6:*Ea|-ffS^T«><fc < , 4$ fc PI £ £ ft 3 

^skjesut, mm ccc' ) £ dt M l me ?n (d-dc* ) comic, fcifci<:&w%-$-z-%i^ft& 

E?iJ%SALTfe J;^, 30 
[ 0 0 3 7 ] 

C ft £fg — ©y^-i'v-*3j;a : ^z:cD7 ,, v-i'x'-(cj: SiKiftiit@R(SlcoV'>T#^. 6 ft 
£fFffll$ff*, B3 (B3aUiffl3b) * ffl T §2 BJ3 f £ » ft 43, WW* 
^B&^t-r Sfc*. A^7V^^Xt§2ocE5ij%ffiS(cffliWftE5iJi;Lt^5tf > c 
ftK«fc 0*»W*<l8€*ft* fcOTJaftv^o $f> ^-©X7^ 

SI^WX' 'J ^XL, K^^^V-tOffSSJCA^je^S (0 3(a)) o 

(-) ±tfe^txf A-^-^wig^^fig^ft, c tuc j: o -#si t ft o rcmffsmmt 
yxsi_h<£>@e?ij (a) (ciffcft^-©^^^ v-^/N-r^y ^xl (03(b)) , 

ssi (-) ±cDmm (O £S-cX7^7-^a^7'j^yxl (03(c)) , ix 7 ^ 40 
v-o#ss*s^e#. ffssi ( + ) ft 3 (13(d)) „ £jaLfc#s* ( + ) 

©3' *Sii:#«SI (-) CD5' &mVt&Xri*-JU—7mm&&lSlZtl (8 3(e)) , 
jBMHa©3' *S^T-S^ff*SI ( + ) ©;l>-:/$fci*fr&#SKJStf fie £ £ HBSfc, MIB 
#SSI (-) (0 3(f)) o ;l>-7$fciH*P 6. ©lWfBMEfcK: «fc t) , #S« ( 

+ ) O 3 ' ffiiRcE^J (A) *5,fctfE?U (Be) *MT#II (-) tf^^LfcNT tf>§y 
O-^ISltfi^L, ^©E^iJ (A) feJ;tfE?'J (Be) Ic^-oX^^v-^a^^ij 
^XL (0 3(g)) , (-) (0 3 (h)*3 £tf(i) 

3' 5fe*jya««ft (03(h)) , ^-Cfr&OMfilSfcJ: 0 (03(D) , MSfc^filL 

e?ij**l. ^-43 a;t>*ig-cDX , '7-r v-{cft^-r^E?ij*^rL-r#sii ( + ) 50 
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(-) fc*£Sfc-&tr-**«H#3ij«"r3 (0 3(j)) o c ©-*mw?M±, ^©3 

' stfigLffiain: «k ommmco 3 * « (ffiwii^^ig^) ^jnsfe 

46 (|3(k)) , ra«©fffiK**'«»)ig*n, 1 @©#«SJtSfefc 0 2 ^©iSi: 
(I3(l)«iff(i)) o Sfc, H 3 (i)tC43V^T^gf LfcI-07"7^"7-fr^0#fii 
(-) T*ti, ^©3* ^^tc^ftf SStjI LiH^'Jt J: DM^O 3 ' Mm (ffl}fSli^l££e 
j*C) ^S«^n^fc46 (0 3 00) „ frt>(Dto&KJ&KJ: t> , P5 ift K * A - ;V - X 
«3fi*<JBJ«Sn, 7 £BB«/l-LT#«iI ( + ) £#fiil (-) 

2fc#£y — *mmw.ft±tfiir % (I3W) a iio-*!^!!^^!^, 3' *Sfc^ 

t$%-<d"7 ? >< v-ics^-r ( + ) t#s^ (-) toic«nT^« 

[ 0 0 3 8 ] 

s fc » ^ (ommmm t ^ -y ^ y #v x-r s t © -r* & o t . a? nsttspj s & it <d*s*i 
ea^u 'no >r x y 2V -k — ~> a > \c -d ^ x m<D v — t m& l * & <d t * n & 0 

[ 0 0 3 9 ] 

o 

[ 0 0 4 0 ] 

•5 £ % £ o 
[ 0 0 4 1 ] 

gft SE9<Jfr Cti5©7'7^v-i:M'p L^V>1DE13V' 1 T, SP^W^fiftS 
0?7l^tf Fi^tl§, 

[ 0 0 4 2 ] 40 

m^ftSfcCtt^ilhtfifflL^o Sft, SH©7*7Y -e — ©iftlKlS^'NOSsinS 
[ 0 0 4 3 ] 

|Zi0 7'7Y?-tLrii 1 0 2/2 4 9 0 2 ^/^7U^ Mc|B«© <fc 5 



JP 3897805 B2 2007.3.28 



[ 0 0 4 4 ] 

*5|B^{ci:§7 P ^-f'x'--b-y ht^$nS7 , 7i"7-(l, f** + ^ 7 * U * ^ F 33 J: XI 
/ £ fc {£ 'J * 7 * U * =f- F <fc K> m$L £ n S o *5S W fc *3 ^ T , r U # 7 # F J ( 

mic r N J t^KHfeS) 'J*?*U*f KH'J>**VHV 0>JAtf, ATP 

, UTP, CTP, GTPfi^S, S&K, U #5* * HlC»Ch6<!)«i#^ 
0!l*fcf, a fit® y ^^SO^^M?^5fSMM?^^#Sl^fc V #7 * P**- F (a 

[ 0 0 4 5 ] 

Sfc, BuiH^^^ v — Ktt, *«»p7 9 ^-4=-i'5t * F*5 <fc XI / te. Tzizmm'r* 10 

7 <7 h'tiS^hfttU rJ? 5 Is*?- K7*5'fv- 4 *j «fc jfc ffp y #7 U*?- 

F *5 «fc tf flip y #5* * U*^ Ffi«$nfct'J n 7 * U*^ ^7^?-, * 

mm?** ? ^ f * <t # / s « £ •& x * * s*' ? * u^-^- K4o <t xi^mm v 

[ 0 0 4 6 ] 

M£^fc J: D^fiEff 5o fijIS:/^ v- « , A B I tt (Applie 

d Biosystera Inc.) OD N A^y-bt-l'lf- 3 9 4 S%ffl^T*X*7 5 ^4" hStJ: 20 

[ 0 0 4 7 ] 

DNASfcliRNA©!f^&f DNAtCii, cDNA, y / AD N Aftitf^fiK 

DN A®^fnttfSStl5„ RNAtli, iRNA> m R N A , r R N A . s i R N A 
, hnRNAt5j;ff^|RNA0^ftiy^in5. Ctl5><D^BI», 0»J*.tf, Jfll^, 

mm, mm, £ zicizmm. mvikd*. *> *%.fo&*M.n, ± 

[ 0 0 4 8 ] 
[ 0 0 4 9 ] 

nfe c d n a© <»: o %~*mmmco^irihi>®im*iMX'&2> 0 ±ih~ 

SEttlS (denaturing) %tT% o T — t f %> C £ «t t> » «t 0 jft 40 
3® K * 'J ffl f S C £ A 15 T* # & o 
[ 0 0 5 0 ] 

±E03S»|g^R*Sk:ffl v5ti*»*tt, R N A ;&§#§y fcLfccDN A-&fi8JStt*wr* 

fe©«m£#icK£n-f > HJtif«i>)^;vx4*ifte?gi (amv 

RTase), ^•7Xifl31 f 7-l';bX2 Wtte^WM (RAV-2 RTase),^ea- 
-^X=fijfll^^-r;l/Xi*j^te¥^* (MM L V RT a s e) a^©S^OjMfe 
^Sf**^tf etiSo COS*, IK?gtt*#t^OD N A 4? 'J ^ 9-4f ^SffltS ' 

tfeD. — VXSilft*DNA4?'J^7- -If (T t h D N A I 'J ^ 7 — -tf^F) 

, ;^f;MIiSi*DNAt;u^7-€f ^gfflf f § a #tc$f * Lv^i^M^tn 50 
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f£\ 0>J*.«\ if Sitt^f^XllIi^D N A^U 7 — -If £ LT> B. s t6*DNA 

# D * 7--tf (Bs t DNA^'J^7-€ , 33 £ ti B . c ai*DNA*y^7— t? 
( B c a DNA4?'J^7— If) , MitfB c a B E S T D N A # 0 ^ 7 — t?\ Be a 
( e x o -) D N A tfV * ^--emtfmif 5tl5„ Mx.«\ Be a DNAd?'J^7— if 

S, Efcfc vy^>^^->^Sh^f, *a*ttT^*fflR N A©r::&*l36jeja*Mi*J 

Lfctf £ c DNA*^it5Ci:^RJiiT^§o 
[ 0 0 5 1 ] 

fctt, »$LV>ii|fttat'$5 0 fi!l©73ffi 4: LT, p H ^r±# $ § £ i; fc «fc D * 
[ 0 0 5 2 ] 

^&ti<HRJSfc:ffl^c,n&#'J ^ 7--tf «, £B& (strand displacement) r£tt (11 

a*^i) & © -e & n «* .t < , feKBiifttto^tnctct 

S*©^ftif^otUV\ (ICi^^'J^^-^ilLTI^ D N A y ^ 5 — -tf# 
Ptf £ (D D N A 4? V * 9 — -tf«, iSWIC5' -»3' I*y?^l/7- 

H!ffitt**L-3g:^t)©T?fc5Jlii^Sf$LV\ £ © <fc 5 & D N A # <J ;* 5 - -tf £ L T B , 20 
/^i^^X • Xf/n^-t?^;^ (Bacil lus stearothermophilus, KT TB. s t J 
i: V'"3 ) , ;l-X • A;l/Kf t'>^X (Bacil lus caldotenax, J^T I" B . caj 

5) f©»itt^f;^iiii*DNA^ij^7-tf©5' 3 ' i*y?*i/r-e 

Stf-**^ Lfc£g#. ABiS (E. co 1 i) i*DNA#iJ^7--lf I ©7Uy^7 
7^^vm^f If^tlSo SlligfiSJSlCfeVTffifflf S D N A # 'J * 7 — -If a LTtt 
, Vent DNA# 'J ^ 7 — -t?\ Vent (Exo-) DNA4? 'J ^ 5 — -tf\ DeepVent DNAsJ? 

U^7--lf, DeepVent (Exo-) DNAtf U 7< ^ - -t?\ 3> 2 9 7 7 - J? D N A # U ^ 5 - -tr 
. MS- 2 77--^DNA^'J^7-t\ Z-Taq DNA4? U 7< 7 - -tf , Pf u DNA^ U * 5 — 
■EN Pfu turbo DNAsK'J^^ — K0D DNA^U^-? — 9° Nm DNA# 'J ^ 9 — T 
herminater DNA# V * 7 — -t? 3£ *^ If 6 n 2> „ 30 
[ 0 0 5 3 ] 

X. ti\ BcaBEST DNA^'J^7- -tr\ Bca (exo-) DNA^'J^7- -tf ^ 
£i£ 5 £ £: fc <fc D , £ R N A & L- < & m R N A £ <D}£fc^SJ& £ c D N A^iSSHcLfe 

A#y*7--tf£, mm l v®ik^»^* z<D±mcDmmmmm t*m&^tm:x m^x 

[ 0 0 5 4 ] 

H7^**->^, SIVi'^^HfCttl, d N T P 5 7 7Xf CIS, hV7.mm^ 40 
y77- , F7Y'>y^777-, V Z/Wt-t h W l*'*v7 7 — * V >M ft U "7 A ^ -y 7 
r-foaiiSSftffltSCti'^tS. i^ic, )l> X )V & is F (dimethyl sul 

foxide)-^*-f ^ (N,N,N-trimethylglycine) © iSi An 1*k BHS^P*8Sf?9 9 / 5 4 4 5 

[ 0 0 5 5 ] 

tC^ADf 3 £ fc#T»**o (Tm) It % WiM* <D H*mB f&fflft 
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tD&m*Ttf&z t&nSmtft&o lot, ffiiS&l&fSttEJiSEfc^T c © «fc a 
fiWSEaiJ*SiS}SJK4'K:^4P , r S % G C ©M 

& V s p« ;l/ X ;l/ * 3r f H ( D M S O ) . ^ £ > % * ;U A 7 5 K t> L < It 9 V -fe n — ;V . 
S fttt C ft p. <D ft ift coffin i: £ ft, J: 0 fif * L < It is* f;V^;V**-> H (DMS 
O ) -fc £ ft § o 
[ 0 0 5 6 ] 

cfttc^o, Sifi* + ©»H6^3ee3eft*ftafci6, 

*56Wlctev^Tffli/^e.ftSIPJRSSfbSiJtt, ^"'Ji!n-;K ^>iI7;^=y, 
ft&t^o 

[ 0 0 5 7 ] 20 

£e>{c> ttltiBWKJSfcfeVT, DNA^'J^7--t\ iM*i2|Sf* * £ co MM CD if l&tt 

*mmr z>r£ib<DMM*, mm&feitmt l tsjs an -rs c t t>-e#s 0 eft 

t nr *6 i: * s o c©J;5^:i5^^^i^s^^3•K : ^c^5l^T^^?,ftT^,^v^^«^>©ts■^ 

^f.£»SL<iiH/Aq-X, V ;l/ h - ;l/ t L < « V > ~ h - ;V , £ fci: C ft 5 © 2 

attics^* fcsnso 

[ 0 0 5 8 ] 

t, *58i»©# $ Lv^sssgsttc £ftf£ , c (ommmmK^it, mmmm^rzitmmun 30 
ii^v^o ssic, rjsis— soss^ftj aa.s* ftfcSS*iE5ttC'fs#-r § c t 

[ 0 0 5 9 ] 

m.KT — —V l/ift ZfctbKtes mX\Z, S.mU&t£. ?©X7^?-©I)ll§g (Tm 40 

Bfig (Tm) Hil, Xh'JyJ ! i>->-i?)l/^^%lSt5cfctf!ffJL^ 0 f£ o 
T x cOMliv »2 0t;-$5 7 5 , Cf$D, S6Ejf$L<tt, m 3 5 "C 

~ 6 5ti:t§ 0 

[ 0 0 6 0 ] 

&3S<D3 — t3*«fii^< *ft5^©l-»-rft^ST?ifBSJS^»0igSftSo 
[ 0 0 6 1 ] 
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tisM (7f-y, >?T=-y, feitff ;>u<i^7->^) fit H©* IS 

KT7Sot, **e*J*fc3tD&£ti5 Sfc®***^ 01*. If, 
^h^^^x S^T 5 7 t? 'J 5 S> isoG, isoC (Proc. Natl. Acad. Sci. USA 92 

, 6329-6333, 1995) f A^tf 6*15. ? * u * =f- K * *a" ts M WI1 © ±1 *S fc 

nipx (d n a si?y * ^--tf a h ) ifi&m-r £ nriKtt^fi^o seo-r, ^a^K^s^^ 

h4V^, t£U •? &»a&*<a«i&fr 6 > Y188L/E478Q^^§y H I V I jMIk^^*, 
AMVlg?»i, DNA#^7-t*©^l//')»rn- > 9 ° N DNA tfV*? — -tr. Ho 
tTub DNA# V * v — -tf MX' & 2> (Michael Sismour 1 et al., Biochemistry 

42, No. 28, 8598, 2003/tRH# fFfg 6 6 17 10 6*fBJ?i|ffl#, Michael J. Lutz 
et al., Bioorganic & Medical Chemistry letters 8, 1149-1152, 1998#) 

[ 0 0 6 2 ] 

It^ci:^||SnT^5 Ui7^n7hy77^-g) 0 ± tuyn 
-7^a^7'J ^XM, KiSliWM-©^ SKg&SETiJfc'WT'lJ ^I'XRTtlftJf 

7nvMftT©«aitfwii:s:i.o ftmmiz */ y?n<%tktiitf aim t 

tfv^^->^i.4H(D^I^ty!:3i< IS^r LT^TSttiS^MlT i> C i: K: «fc 0 , KJSiS 

AY*>SSfi:j£DTfeH*^ffr5^JB^^ai («*tf, Eriochrome 
Black T, Hydroxy Naphthol BlueH) % K JtS *g 7& f£ ^ tU L T *5 < C £ «fc t» > 40 

6 CalcelnS: Ht«fflf« £ t J; t) , ««K*SlCfP -5 ^^0*7^* B ST?«^"T S 
[ 0 0 6 3 ] 

n§'>4< 4: t> li077^^-i', @ * fc tt HI ffl Si* i: )g^^t^a gPtt % T 
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[ 0 0 6 4 ] 

^m±, h * E<DMm^mVan. -ha-fe;l/n-X, tFn^->7;^^h, 7 # 

n-x, 74^xh^>, t;l/D-7, 7;b-fc: ;V a - x % E<D^mm<DmmW 

, y;Wt77b75 -if^^^, nv-y>\ #-tf^ if©£ y^M^lgfiift;, y 

'JZfl/V^ # y ( ^ ^ ) 7i"Jl/-h. # U l£ — ;l> 7 3 — ;K # U 7 ^ y a — b y ;U 
$ft!Kne>©fti^*, X^P>-X^U>X7l^*>^±t^£.^ ff^e-;v-r^u 

jSttflHtttfiE? 4 - 5 0 1 9 5 9 , S -att ^ ^ ^SIK «fc o Tib 20 

[ 0 0 6 5 ] 

#rafi</*^^$fc{ift:^e</^:M-&iDt/^-rn{c iS7?Sf$oTtJ:^ 0 7^-fV 30 
- g fc«S«©Hffifi#'\©B5£ffc«* - «S W 75 -f V- ^ 7*0 - 7 £ if © * 

«X hU7 h 7 tr-7^ i: ©ffl#£-fc>-£, tilgfc £ nci8-&L ■$ Siattfc ©ffi#-&fe-Br, u 

S fcttSK*. 7 tT L < ttX h P7 h 7 fc^7>T-*[B£rn- h L 7c H *@ f*{c £g 

giLTtt, ixif, FITC, DIG, DNP^OA7 , f>*'*Jf5n, CftSfci^ 40 
L 5 SRftt LTii. taF I T CS*. trt D I GtrCi*. RD N P ttfom ©iatetf^ If £ n 
£ 0 C ft 5> <DtfifolZ^ * X * p - fofcfo £ tt * 'J * n - 7 )VfrL# CD ^ ft 1? 

&$?7-££ tab. £ ti 5> ©ffi^^-t5-<ifi#{c^f $ L l\ e^-^^, ;\/ry, U^VKf 

(#13^5 9-9 3 0 9 9^-^$g, WfflBB 5 9 - 1 4 8 7 9 8^^$g, * J: tf «F HI BB 5 9 

[ 0 0 6 6 ] 
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trs^>, tail, taf*. U#>h\ U-te7°£-, #|ft % # y;^Sft H *» * »f 6 ti , ffSL 

s *> © i: s n , jcD$f$L<{±B *i a # o a® ± ici*tnfet©i:$n§<, 

[ 0 0 6 7 ] 

RTflifc e-xas c^awi^m 6 0 4 6 8 0 7 #w«B»fe j: rfMmmftm & o 5 7 1 0 7 

LTf^Si* ft 3H&¥*JB# (RM 2 0 0 0 - 2 4 5 4 6 0 ^^$g) ^O, 
[ 0 0 6 8 ] 

c i: t>BrfllT»«*o tulS±i'l'SKT>T-«, RFLP©«fc?fc, ftH£&$&3 "T § c i: 30 

^cStlfcRNAti, RNA^n-7", s i RNAf fcltfffltSatf 15. 
[ 0 0 6 9 ] 

^ftitiijnfcDNA^n-7"^iit5ii tfenrit"S§o £5£i±, f nee* 

40 

[ 0 0 7 0 ] 

cn\c£t), mmmm<D3b*z\i>i±-£ tin tit & 0 -rttt> 

t£}C&5 0 COTjSfi, i*«ttt*fffi«it LTlBttLfc S D A)4©gitS-j< tf % 
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[ 0 0 7 1 ] 

Silk^nlifcftS, S*Wtct45fefTSWfc LTlBiSLfcN A S B ASOi 

gfc£-3<#, ^fgEmc&l^TJi, B 3 (i)K/i?t J: 5 4S«i|iSft^ 5 C O^d t- 

*K»f s r n M'j ^ ^ — -eic j: *<g^*^ff bns fifiir-ss 1 *^r 

[ 0 0 7 2 ] 10 

£5>tC, *SiE«fc5y7')"v--by htt, L A M P fe tt S D A }£ fc: 43 V T fllffl * 

«lie W « *^ k: *«« L 3 * ^9 v - * M v> * c 4: 

[ 0 0 7 3 ] 

§ o 

[ 0 0 7 4 ] 

*fSH«^ «t zmmmmmz z o n s n fc si dna^ 7 7°±tc@tt§fc 

„ Sfc, X^v-©5' 6^C46 D N A f 7 /ltlSLT6t, ^©^>yX 

*ff * 5 M & e> c&tiing^K^w xu x-r x-r s&ft«»Xn — x%Eis;iSic ^ 

SnLT^< C tfc J; !)« D N A ^- >y Xi: T- ^ St ill fll ^ % % ^ £> , U 7 /V * -T A t fg fg 
[ 0 0 7 5 ] 

iHSByiJ (A) , MIBSB^iJ (B) S^attCE^J CO KfTf n«i5t7'7i'v— by 

z^mtD^mttrnM? zTJte-Z'&^T , (a) Mias*iit5ii« (to 

zmwmmmmt K«SK««?*u*f kss^ejij (a) , aa^j (b) ^rc«ga?ij 
(o ic-g-^ns^ o ic^ifs nfcXv-r v--t ^ htsitsu, ^itf ( c) Mia 40 

[ 0 0 7 6 ] 

8§W-£nfcXv-Ov--fe -y b*fflv>S«-&u:i±, M ^tl M Jfc tlHc S ±M *S M « ?? ?£ 
fct**a*f?4^SIIE5iJ%iWljlli!5>Ji: L T Rttf * ft fc X9 Y -tz >y h 
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[ 0 0 7 7 ] 

<*ttSIf££! (wild type 0 IE1if£! (normal type) ^ $ ft £ „ ) ©BM**f *«i 

m&zmm mm) ^fts^gi^i^s^iii^siii^iftL, gm-rft&\ 

[ 0 0 7 8 ] 

S*J:tfSISia, cDNA, y/iDNA, ^(gDNASiHODNA, 

SfclimRNA, ^RNA, hnRNA, s i R N A, aJ^R N A 5: Ji'C R N A "P$5„ 

[ 0 0 7 9 ] 

Slc^S 5? ? H3»»*<M8BE5« (A) tl5 t^tt?nfc7'7^-7--b7 30 

, «ii**iSJ6tcfe^T^— v — *^ib3?ij (a) tr — — u isy-tztztb, mmm 

KSi'>t5. FSKi, j? 3: L < ttflflfEEJU (A) ©5' *4S ( 

r/^Yv-ic^ftSETiJ (Ac' ) a % MaBE?iJ (A) Kffl«W«:E5>I4:'r* £ fctf »* 
[ 0 0 8 0 ] 40 
lc«5 7 * Utf K»aS«<«H3E5>l (C) ictsns «fc a icgStf ^ftfc:/^ >y h 

SIS18«R*Sfc*3V>Tm — ©^^-rv-^E^J (C) t7^-'jy^'t§fcJ6, titsM 

<*W. «»£«4^i'Ut^H»ill, »SL<f±MI2E^J (C) ©5' (Jg 

v-lc#3: ft 5E?'J (Cc' ) (4, iu33E?'J (O lc*B*ift&E?iJ £ t Z> Z £ &t& S L 50 
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[008 1 ] 

% n fc SHC M 7° ^ v-fc^^nSSH5iJ (B' ) *M$gl!±(D|E?<J (Be) Ic^n-i"^ u 

t§. n-©:/^ v-jc-g-snsEjij (b* ) «, tutesa^ij cb) tm-commt 

[ 0 0 8 2 ] 

±3£©IE?|J (B) fcftttSSSSOtefcHteOVT. J^tSltSiit^o B 1 CStff 

mm (b' ) jveju (Be) £/w/y xtzmmz, m-m±icm 

-T> #&c, f (DXrA^)g)5Stt§E?J (B' ) fciB?"J (Be) a ©|I8fc:ffi*itW?fc 1^7 

*Vo C CDM&lC ^§y±OE?U (A) il 75>f V-cf3©R?iJ (Ac' ) £(0^4 7 V # 
3 ><Dj5tf&tiL£ ft *> . 12?'J (A) cDg&^tf — h * &&V^ci6, ^©If!-© 

f C fctfftATHItfcfcSo 30 
[ 0 0 8 3 ] 

^Ol, — »W*3l?y (PCR) &if t*Sl«IHR*S*fT5 C 

[ 0 0 8 4 ] 

fflv^ftS rzi^ll^^j fflB«, r*IDNA, r*|RNA, JJitfDNA/ 40 

■7 r - s> * fc » -7° v * 5 K a if (D ^ £ * - t? ti (§ $ n ft t> © * ffl T fe i ^ o 
[ 0 0 8 5 ] 

[ 0 0 8 6 ] 

D N A O 2 ^itft^tgP^WKM^t t (5XV-y^) U fc £ # K , 



(24) 



JP 3897805 B2 2007.3.28 



ns^y/^stiotffstinsfeiOT-s!), mu t s ^ ft 9-504 

6 9 9^^*) N MutM^;^I (#1 2 0 0 0 - 3 0 0 2 6 5 ^&*B) > G F P ( 
Green Fluorescence Protein) {C L fc M u t S # > ^ ^ SC ( 11 IS £^ Hfl ^ 9 9/0 6 

5 9 >-) &E(Dm*%:^x-? v ^fa-arz y^t (D&mtfm^z nr^Zo 

ZZlC 5XV-y ^ifc§£-£ y^?R*mm LT 5XV>y ^ ffi IT £ it fc^ f£ fr £ 

^ISfi^nTt/^ (M. Gotoh et al., Genet. Anal., 14, 47-50, 1997) 0 

p.nti^n 10 

[ 0 0 8 7 ] 

ajcfBUBK&vT r^xv-y^j £« x 7f-y (a) , fr — y (G) » ->h^> (c 

) , ftJct/^-^ (T) ( R N A <Dm&l± t> =7 is' As (U) ) 5 S ft § — ffi <D i&mtt 
tfjEn&i&Mtt ( A T ©£i&i§-ft-t±, * Kit G i: C £> ijfi » -g- fc> *r ) t? t± v ^ c i: * jg Ufe 
fSo 5X7 7f-l:!i, lOOSX^'yfflftft^f, ItOllLfc^XV-yf , IS 
fc«ffi»©£l^ffiA:feJ:tf/i;fc«^te«fcD£i;S5XV'y?-, & ?> t/ (c ^ ft £ ©11 

[ 0 0 8 8 ] 

^<Df#^14 (iE5S*) *ifti±* c ktff* 3 0 *5if8fc:<k5£SSIfcttli£"£ 20 

F*tt5«^ttt, IS — <DX*^-f v-fc^-^nSBB^J (Ac* ) H<ii|r®/7^7 
-C^tn8E?J (Cc* ) <DSfH^O^-l'7' 1 J >A^lfP,n^5b^ $fc 

BS-07"7>f v-tc#$n^iE^J (B' ) lcj;§XfA-;l/-7*ijgof ^A^^?.n 

^S^to LT 43 It (if, ±§5© J: 5 ft'Nfn -*«g«ififc C © 5 X v >y ^*S-£- * ^^^K 
[ 0 0 8 9 ] 

IL, ^© 5 X v -y ^cDgPfiifc^^-r 5 c i: *»rT*64 * >><*5n?&ft»f «fc < % 

ai«ic&a©v^rn©?,©TSoTfe«!;i>o sfc ^^wkev ^ns 3= xv >y 
sje*>jk*5vt i * ititmmny 5 y »#hss, a^ m*p, xsnf; 40 

f ASi: Ltti, W.P. DengfcJ.A. Nickoloff©77 & (Anal. Biochem., 200, 81, 
1992) „ K.L. Makamaye h F . Eckste in© 7? ?£ (Nucleic Adids Res., 14, 9679-9 
698, 1986) 4 Ktf)Jl&nT*0, 7 > ^L^S^Aii h Ltii, IS # W ft & 3fc * £ 
LfcAJHM XLl-Red * (Stratagenett) *fflV^*56ri*x ffiW*^- h 'J A**fflV»T 
{t¥WjlCi&m*mM$~? (J. -J. Diaz et al., BioTechnique, 11, 204-211, 

1991) SfA^SntV^o t«J;^5:5XV7flS^^^^Si:Lt(i, MutM 
, M u t S $S J; tf^ft (DmOkfalS. H , ^<^fe«A'a?.nt^§ (Radnan.M.et al.,A 50 
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nnu. Rev. Genet .20:523-538(1986) ; Radaman , M . etal . , Sci .Amer. .August 1988 , pp40-46 ; Mo 
drich.P. , J. Biol. Chem. 264:6597-6600(1989) ; Lahue.R.S. et al. .Science 245:160 
-164(1988) IJiricny. J .et al ,. Nucl . Acids Res . 16 : 7843-7853 (1988) I Su . S . S . et al..J 
.Biol .Chem. 263 16829-6835 (1988) ; Lahue , R . S . et al . , Mu tat . Res . 198 : 37-43 (1988) ."Dohet 
,C.et al . ,Mol .Gen. Gent .206: 181-184(1987) ; Jones, M.et aL.Gentics 115:605-610 
(1987): Salmonella typhimur ium© M u t s (Lu , A . L . , Genet ics 118:593-600(1988) 
;HaberL.T. et al ., J . Bacteriol . 1 70 : 197-202 (1988) ; Pang , P . P . et al . , J . Bacter iol . 1 
63:1007-1015(1985)) ; $5 «fc tfPriebe S.D.et al ., J . Bacter i lo . 170 : 190-1 96 (1988) ) 

a *f£m icm^ ens uvyfg^^ ytw mit, l < « m u t s , m u t h, m 

u t L , $ rc&B9lC & *-T S fc © £ ft* it)»$L<liMu t S, MutH, 3; fc fi 10 

M u t L^^ns, 

[ 0 0 9 0 ] 

sxTyfs^sai^iiasKfee^tsctii'Si), c©£? 

* v -y y/^ St ©13 o & P>frCfc}£142i]£ffl^T v >y 

£ iSIittiiSfcte^t^XYy ^ig-g-* JC*ffl^3*§£-fc:«:, SttSiJfc J: o 20 
Sfr C#>Stt{fc£ftfc tO^ffl^li e: tWf IK 

[ 0 0 9 1 ] 

i^^y/^S(S S B ^&ffi#»&C4oV>T^£a©frlC© SSBtt^a^T'fS 

□ llfSL^SSBUTa, X -> x 'J ^ 7 • 3 U , 3 »> 3 *y ?\ X „ i 7 7 'J * 7 

fflJtlSSXVy ^Ig-a-^ >/^Si: LT MutS, MutH, MutL, HexA 
, MSH1—6, R e p 3 , RNaseA, V 7 is )l - D N A ? V =l is -tr\ T4I> 
F 7 * UT — HfVII, l/'/il/A- iftf^tf &n, L < tiM u t S , M S H 2 fc L 30 

<«msh6, s/cacne©2 hjm±©»-&» fc?n, iD»n<BMu t st^n 

[ 0 0 9 2 ] 

= X v >y *-*S^* z/^^R^mmtt § fc«>©jS14SiJfi, S it# T* * ft fcfjiMKT § 
C £:#T#5;rc«K micMsZ-Z rite^-hK fflKii^ AT P(7fy•7>'5 , -£'J > 
lg), AD P(7f/->y5' - ~ U >^), A T P - y - S (7f / ~>> 5 ' - O - ( 3 - 
ftZ'J>i)), AMP-PNP(7f/->>5' - [0 , y - $ F]H V E ©ft 

ft^o >y >;^«Ogttfttt, 5XV-y ^^-g-^ fc iSttSJ 

[ 0 0 9 3 ] 

fc> ft 3 ttttttic v-» t#£oIfif*^a S 2>>S IH^ £ 1t ab , m & * © » e 

? t ««#©ae : ?^ra — ©igiSBB5<j*w-r # k fu -r § c t 

[ 0 0 9 4 ] 

rctbiciz, x£.2iitizmxte&z>wtiL&. mm (a) , mm (b) tL<«E?»j (o t-a- 50 
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Sn«ip, SfcttEJU (A) kE?U (B) k ©Wfc L < (iBS^iJ (A) kE?"J (C) fctDKJcfi 

i^nsj; o tc * — h*Rttt* c fctft?*, c *uc £ d , mmmvnoftm* 

WWf&z kfc«fcoTE^J©:fc&£;fc«#A©#*R*¥iJ5£-f fc^RTUIfcftSo lot 
, *^BEtc<fcft«\ «lKfltfO«*IWt*J»SE?JoX*Sfttt#XO*li4W£t 
S73&T?&o"C\ (a) Sllffl^fflltSIl, (b) *f£BJ3£ 4§7°7^Y--by h 
T&oT, fc£i:fctt*PAlc«SEJy*'£tra^ SfettKEW*-&S*^«ilE?!I%*«I 
t£g!E?iJkL, ^5^Sfctt»Alc«*iPffi*^ BB^'J (A) , BH^J (B) &L<«E?'J (C) 
t$$n5A\ Sfct4iH?U (A) kE5U (B) k <D RS t, L < « E5U (A) kE?U (C) k <D H 

tEfli* ns «t ^(csn-4nfc^7'i'v-ty b^fflit^n, *3«t (c) Mte^gi 

[ 0 0 9 5 ] 

»E7U*«««&E?iJk LTSf|-Stifty7'ry-fe<y 

£fcB*^jb«fc£3sfctt»Afc«SE*J©**E*jS-ro — B W k f § A^ * fc (4 JS 

XK«*E5«J*W«4V'»«*E5>J**W««E5i]t L T Kit $ ft fe ^ v - -fe y h fcffl 
t"»*#^-k:t4 v *ll**Rfi!feK*tt 4iB«a*©#ft3B<>i4feS fe»#At«SE5>JO^ 

■T5^-a-t#P.ft§ti^fi^<D«^i:fct!?LTM / >LTl^ C t*MW? 5„ 
[ 0 0 9 6 ] 

$%l©-oiDlIIi}C £ftJi\ *»fl£ «fc S^^/SA¥'J^SOX@ (b) fc4SV» 
t\ fc*£fctt#Afc««95ffitftteEai (A) fc^SftS <fc 5 fcl3ff-£ ft fc v- 

icit, mmmm&fcicisi^TM-cD-f^-c^-tfmyi (a) ict-—v z/7-?2>rc#>, m 

#3; ftTi/^JS-^lCti, ^^titsSJSfcfeV^Tlg — ©:/5-f (A) It T - — U 

tffK^tS. ^-0^7^v-ictfn§IE^J (Ac* ) MIHE?U (A) tefflffi 30 
W*E5iJ if S Ct^SL^o 
[ 0 0 9 7 ] 

*#§Bji©flfi©*MfiHc J: ft«\ *fgs^c j: s^^/ffiAipJSSoii (b) fcfei^T 
, A£$fcW:#Afc^£MtfMf2E?iJ (C) t^nnsiitfill-Shft^^^-i: 

3: ftT 1^5 ^^ti+ISlS^«5^Tl|z:©7°^-r v — #E5>J (C) tcT--U> 

f L<iSE'>tS. JB — ©^5^ v-t-a-snSEW (Cc* ) «U M8EE?U (C) tcflMW 40 
& E^iJ k f 5 c k m * L „ 
[ 0 0 9 8 ] 

, ^*SfcJ4»Afc«S«tttf|ftEE5iJ (B) lc#$ft§ «fe 5 (c|gft£ftfc7^-f v--tz 
^fT^^ftfc^^^^^-r v-lc-g-SftSE^iJ (B' ) ^ttSglOSHM (Be) fci/W?" 



(27) 



JP 3897805 B2 2007.3.28 



m-©^^-r v-t-3-Sti*E5ll (B' ) tulSBa^J (B) kBI-OEJiJfc-rsc fctfj? 
[ 0 0 9 9 ] 

LV^HSfiJ|g«{j:<tntf , #fSHBl<: «fc (b) fc «J 

t^T, fc*sfctt»Aic«sapffitfiwaaE#i (a) ^miee^ cb> t ©p^tciEa*n§ «t 

5 tfitt«nfc^5'fv-b7 htfffljftStiSo ^©HSftfi8«Ttt, 10 
!&E5IJtf3-i:ttTV»3«£-fc«, «»iB«S*E*VvT, jB-O^f^v-^EJiJ (A) 
£7--'J V^LT#SSJS^ff fcfrttfc&lc&^'f v — tz:-&S;nSE5»J ( B' ) 
SS!±©E?iJ (Be) fc/W $r>f & fcJ6, Xx A-;V-yM^*ft*l^<:M£ ti 
§ 0 d ©a&JfrWfcXr- A-;l/-y«Jfi©»ja»c J: t) , «Oj|-<!)7 , 7'fv-tfl||It7 = 

5U (Be) i: tf3gtt&£**ttftr LT^4v>fti6 1 »H*BfiSJSk: iBtt S±CX f- A 

[0 1 0 0] 

*fSiE©fl&©*iMB«fc«l;nHr, «fe (b) fcfci^T 

, X^SfcttSXKflkSffffi^WIHE^J (A) kfufEE?<J (C) il <D M KEB * n 5 £ 5 K 

:/^LT#*Kj£#fT fttonfciftfcfty^-i' v-tc-g-snsia^j cb* ) ^#ssi 

±©E5>J (Be) KA^7"'J £VXf£fcJ6, ^rA-;V-7'Si§i!)^$WtffiESn5o 
C 1$ £ X A -/l^-X^ig J: £> , lO^-©7*7^ v-tfUlE 7 — - U 

*'f SlKfttfC, fc*/#Afc.fc »>*W*ltE#Ii:ttSfc45«liE5»J 30 

<«'>t4, 0>J*fcr. E5U (A) kE?U (C) fcOlHllci3ttS«vE5iJO»AEJ: 

L<«'>t«. Sfc, E5"J (A) fcEW (O fc OP^tfetUE^JiD^t J; DgW«lE 
5»J kfiS^S^ME^JA^^ifi^cf 0 , Aoc©^*ti»)E5<J (B) ©- 

apafett^SA^fenTv^sw-g-ica, s-o^^^v-t^snsijij (b* ) ah** 

iiSSnSfilftOi^f L<«'>t8. E5U (A) kETU (C) £: £> H fc *s 40 

;:o^*)cj;5E?i (b) ©»^«^*3^^t;ai/"»»'&Et), &E&ttsii<D&& (3ft*) # 
5. 

[0101] 

*fgB^C * A¥'J/£i£ 1?ti, DNAfeiffRN A O^fn* fc«W#EHE?U k 

tStctftSI. RNAfcLta, $J m R N A , X7*7^XFRNA, T > X :/ 

X, aiSHicS*t§RNAH, Sfti^SitSilkO-PtSfTOlfiORNAtf 

f If^tlSo DNAcLTB, ^jSE#6t S D N A 0*i5C.f , AI W K A 6 n 50 
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It D N ABB5»J=£W S £ fc T' ^ S 0 gift, ft * % S fc M Iff >t <DIB?<J * 

fcv^*agt*E?ij c a «. Bjntfes. 

[0102] 

fr'ftft-f- £ frSfr^rfiJ^T S C ^CDigJH, -1" V h u y ft ft L & i: f'J a£ £ 

IWit5l£fOmRNA!!i^4t«fe©k> f * % > SW^-f^itft 

tf, MIHiWiiE^timRNAkSn^o 
[0 1 0 3] 

h n :/E*J©fc*fc«S»ffitfttie6I5t| (A) kMIBE^J (B) i:OIBUcE«*ti*«fe 5 fc 

T\ S-©^7^7-©3' *SfSt#ft-T §BB?U (Ac' ) A^iy^T--;bLrfl«SJS 

ISt/v-i' v-cd 5 ' **fc#fe-r*E5iJ ( B' ) tfiS#fiSft±Oi©x^vy 
K»lS-r*KW (Be) KA^^iJ^YXtSCitfnJIStftS, f * t> ^ „ #gS)Slft 

?|J (A) Kfrfc&Jg-©:/^ v-tfT^i- U yy-r § c £#wrt££:&3o co^-oy 

W (A) kiH^J (B) tfjitfJfclfflliH^ft-f S i: #£3b*&< «t>ig*n3fci&, J > h n 
fE5»J*-gr3:fc:V*m RNA%i{f^lC-rS^fO*li*i^je#x ^>hO ^E5»J*^tf «t 3 a 

, PCRgftHTJB, ^ ##MWfci9*B#£<: !> . IWttSmRNA©** 

ittML, cn^SItSCta^fKBiT'^ofc^, *5§B£fc «fc §^*/SAfiJSS{i 30 
##fc«rSte#ift^fc«>fc:, *»S«fi*ectci:«:<, Ififct5mRNA«)**i 

T'f^Oi^^DN a s eSaa^H^rtTW D N A ^8 LT R N A ^Ift 51 

[0 1 0 4] 

g^K^^S tJ6T*y hfctSCfctfT'f §„ lot, #$8l|llfc: <fc-3*\y Mi, *5tBg 

5> fc> #5SHP3fc:«}:3:7°^v — -by httf ftS'J>4< k t> li©^7^V-^@ffiaft 

*fgBJllc <fc£ + -y htti@fflfi*4S 5 fc A, * S C tfftf? S U\ *5§ 
IK£5+yFttJ6K, D N A I 'J / 7 — -tf N d N T P , fififtft HOllOtiSia, 

[0105] 

#fg0£cD*?3: Lv^ttHflltc cfctiff % Mte^My Mi, *^^lciS/7-<v— fey hfe 50 
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§„ m<Dummthx it, d n a # v * cintp, mmm^ E(D±m<Dummtf 

45 a £S>lcfi, ^v-T >y h fc-g-* fl5'>§ < t 1 g0^7^T-^gfflgft% 

* 5* — fa ^J&B&ltfSC t>T?#S 0 10 
[0 1 0 6] 

#fsni3<om— ©juste =t n«\ 5 t. v >y >^ H<D 5 XT >y ^-»gijf|g**f 

[0 1 0 7] 

^•9 - *> & * (Dffiftic mm l t & o n #^fits£ # «?m * n& v» *t #k 7 
^^v-ffige^fiitifiL, tot, iiiUf^fffins:^, mmmms.^ 

^ v $ ^ 2 W<DmfflK^>\,^ X l£ ±j& L fc t & K) X & 2> ft , »f KiiMu t S , 

MSH2fcL<«MSH6, f: C ft £> © 2 IKlOl^ft fc * ft. J:D!iflL<ttM 30 
u t S t?n§ (J Smith and P Modrich, Proc. Natl. Acad. Sci. USA. 93, 
4374-4379, 1996 I Au KG, Welsh K, Modrich P., J. Biol. Chem. 267, 12 
142-12148, 1992 ', Alan B. Clark, Frank Valle, Karin Drotschmann , Ronald 
K. Gary, and Thomas A. Kunkel, J. Biol. Chem. 275, 36498-36501, 2000 

[0108] 

±fB©^^ig»B^fS(j:, & ^mmmmm^ & & (dx & . 40 

[0109] 

(a) 8»SR*l*tSII; 

( b ) MM}±&3^fo*&tlMftMMMM*MM k 2 ^>mm^^m<^~f^ v--b y h -c 

:/^-r >y bin j: 2>mmmmix.}&%:ft o is 50 
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[0110] 

«w^gEiE«ii*§ l o §±is©7°^^ >y bit, mm-? zmmm^&icfcVTm 

o 

[01 1 1 ] 
[0112] 

[0113] 

a©*»iii:J:57"7'i'v-b«y h lc £ n S III — © 7"^ v - t * ft £ o C©3§ — ©7° 

■^^v-ti. HfliH^so^ii^ ft«^#3Eic «t o MiasE^ij (a) tmmmvi (Ac* ) 

t OP^T l «±o 5 X v ? i; 5 i 3 CSIf 1 5 c i: t 5 „ feSWi, £©!!- 

' ) toil* l «fe 5 tciatf-TS c i: tt-fSo 

[01 14] 

Oy*7-rv-tt, fij!B^^©#i5E* fctt^^ftlc <fcoT, Mf2E?iJ (C) ^MfeiB?iJ (Cc 
' ) fcOH-p 1 W±©5X-7<y^*4i;5J;3KSf|-t5Ci:*'-ef 5,, 
[0115] 

m<D!&m L^mmmmic&ms , tuia^-i' <y h ±t&cd*&wic£z>-7^-c 
ho^^v-b, m f a ^ m m n * © m m e s ft a * © *g m m n m ^ <f y v ? y x l rz 

title, MfB^S©#fti: fcte^tf&lc & o TIC jE*»E5U*fc»* ©SHEW 

[0116] 40 

±fB^8?±MtIKJ£©fl!l©5fefr fix *f§Ei £ <k § 4SifcJgfi& mMlcmfe-? 3 £ t & T? £ 

IfflJtiSo £ft, ^gfcjSUT, ±3£<Dl«»figSISEaiK ±aB<D»*£Jt<taift£*ffl 

[0117] 

* ffl ^ T » ^» 6 n ft »^ fc tt *lfcf*»* K W IBM * * t. © 1: WS-T 5 Ji 50 



(31) 



JP 3897805 B2 2007.3.28 



§ C t ft T? * § o 
[0118] 

UK** bti>X*y b ttii-etZo U^X, I+7Hi, M IB ^ X v >y ^-KSUflg 

vba. ±j&<Dmmu&m&m. ±m<t>wmttj£itm. cintp, mmm* z<d±j&cdu 

[0119] 10 

(a) «»Kfi*fflttsig; 

( b ) ggfc%&ggfe:£-S-fegia%gB?U£*g«BL 3 £ tu lE^IS^O ~7°^ v- -b -y h * 

(c) 8fiSlEJiJ(LA>i'7'y^Xt588lf)t-!?feoT, iufBMK*4*©^igiH?iJ 
*fc«*-©fI*E*lfc:>W:/y £VXLfc f: iufBM©^£$ «fc o T 

mmmfrttrnm-r ; * * t>* 
[0 1 20] 

o T v a^7U ?V€-->3ytci F©tlciotS4§^, »S 

l<«5^s, j: d a?* l < « 3 mm, 2 etc* s l < « 2gitsns c 

[0121] 

iSOSftS «t o T 5 X V -y S± IBS II tfitilCDttmt f 

* u*-^ Hmi«i^W7ij ^xtsi ^ m faMifn-^ Kit -rn«' 

*v»*W«*E5>JK«aw*E5>J**«r «fc 5 KHW-Ttitf , lEfi<D#£ J: o T 5 X v >y 

C 5 fe © * 5, 
[0 1 2 2] 

icfc. ite^^W^li, SltJiBEJ&fcfct^TfflO 5.n-5igS, 2 0 °C~ 8 0 

tW>T-0®S»Wfk:l&J[S*nS L < fi 5 ~ 4 0 5? * H\ «fc *9 if 40 

s l < f± i 5~25?^u*f Ki?na, mmmmKiis &mic£vt. wmmm c?z 

^ttfttfet'fSo Sfc, gtSfftSftt-fi, *©-75rSfe«Pl7j 

[0 1 2 3] 

g»il!E?J%iit 5 S ± IB tf):/^ -y h f U ffl IT 3 M ±M fll Jfi C T iS 

o 

[0 1 2 4] 
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J;v^^Ho^7^'v-^^f,tt^TS5^ ) ^?)i:^n5 (1 

[0 1 2 5] 
[0 1 2 6] 

wstscfctfTts Mic, JB«asw*'»6n**^fc»-&h:j4wea£ii*<#*E , r« fco 

[0 1 2 7] 

k^^s fcfeT^-y httact^tts. m-DX, m*v hit. mis 5 x v >y =f-mmm 

*tt5fe», itaf5:/7^ v--fe-y K 43 «fe tfftftEtftttK A,T? ; & 5 . t£*>y 
o *6lc, I*7M± ±i£©lill#M£WSE*'h ±SB<D»*£5£rt:SL d N T P, Igflrft 
C*#B0>J] 

CO 1 2 8] 

C 0 1 2 9 ] 30 

W 1 : b h S T S DYS237 )tfc? » Q«6*I*gg§E?'J <DiMflg 

*^J-^{4v SIS i: L T Human Genomic DNA (ClontechttM) ^ffifflLt, ^ © 4* K S 
thSTS DYS23 7 Jtfe? tfOaWSKE?"J©lS(i*ff *ofe„ 7° 7 V - 
tLT!± TfB^E^J^rW-r 5 v — * fc , x > 7° U— h tc #f 5 # 

^7-T v-|B«cOfiBM^ttEI 4 (E?iJS^6) ICtts? M K> t Lfco 7^V-F7 , 7^7 
-Fltt, ?©3' *4Hffl!jfcfe5E5lJ ( 2 2 m e r : TIB 95) ^»I£7--'J y^L, 5 
' ^MMi-E^J (16mer : TttSBWflO * £>M*£ f*l T»*r D fi * tl T 0 2 JC ^"T 
#|}g%i: 5 £ 5 tRttStlT^S. U ^-X 7^ -Y v-Rl« , * <D 3 * *4S#J K & 5 E?U 
(2 0me r : T«SB) tf*3! K 7 ~ - V > 9 L , #S£jS<D&. 5' 5fc 4S fll & S E 3»J 
(1 Ome r : TISSUE) A s \ f 07*7^'7-C ,1; 5fffii±0 > K7°7-f7-©3' 40 

CO 1 3 0] 

7 0 7 v - ^ r : 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (E^iJS^ 1 ) ; 
Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (E?iJ#^t 2 ) „ 
C 0 1 3 1 ] 

^Oli^^*-r § SJS?^ ( 2 5 /x L) :Tris-HCl ( 2 0 m M , pH8. 8), 
KC1 (lOmM), (NH 4 ) 2 S0 4 (10mM),MgSO 4 ( 8 mM) > D M S 
O (3%), Tri ton X-100 (1%), dNTP (1. 4mM) x -^fl^tl 2 
0 0 0 nM0±£07*7^V-Mfej;tfiS (1 OOng) , S 5 £ 1 6 U B s t D 50 
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NA>t°'J^7--if (NEW ENGLAND BioLabs) ; ^MML, £ ft 

[ 0 1 3 2] 

^SJSfll 5 /x 1 tOt^T, 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 
Applications (BMA)ttS ; £ * 9 ^ -f" * th <fc t> W A I rNuSieveJ fct B M A ttOSSII 

?-f F ( E t B r ) T??ftfi-r 5 cttiO, 1£K*tfcffl Lfc„ 0 5 fC^f t *5 t> T? 

0 5 ic&tfS b— ^<D-9- ^^^fi^oa 0 S : b— V 1 : 2 0 b p D N A 
Ladder size marker lU-^: mm *^&%.Jfcm ', U~ > 3 : mm 10 

[0133] 

fr-ifc tfe^T> it-l'XCAVKwa^, ft 1 2 0 b p^SfiO^y Ktt, B 

mMWotf&m-tE tire L/->2-!?(i, £?>{c, M£4tfi£% «fc t> fe±§Mc^> KJiSiKS 

M^-ess* 2jc»^tc j: 5 urns is £ <t ^rm^n^mm&^aamm^mm^t zrctt 

[0134] 20 
jgj 2 : fS'JISIf jjlc «fc g_M 

. 3 /x L fcffl^T, f&IISBf l£M b o I IK «fc SMft (3 7 °C {C T 3 B^) fcfl&o fc. 
[0 1 3 5] 

Y&itMWH^: 3 % NuSieve 3:1 Agarose (BioWhittaker Molecular Applications 
(BMA)tl; ^^^/HtttiDiA I rNuSieveJ B M A tt®SSSit£ ^1^ 

x rn.rn.mm \- rc a &m.i$m 6 tc^-r t*&s 0 H6 ^©-y-^y^a^ 

©ID T'feS : > 1 : 20bpDNA Ladder size markerlU 

- > 2 : tiipg^fe 0 . 3 p L $ SSM^Sb Lfc © ; b— ^ 3 : ittsS^J 0 . 3 /i 30 

[0136] 

^J*tD£flllc3S Lfc i:£> 0 t?&5o >7")1/©;^ Ktf, «lfl^S ft £ -9" 

[0 1 3 7] 

gjj 3 : aii ft£ SfiE 11 as fto^ £ £ ^ f§ j£ O {£ jft 

i: H title. M Mt LT Human DNA (ClontechftS) ^ffiffl L T t h- S T S DYS23 7 
T «i£5gjg 0 %, 2%, 5%, Sfctl 1 0 96 ODM S O**i0 , *"SJM^tt» fifl 1 
[0 1 3 8] 

1/-V1 : 2 0 b pDNA Ladder size marker ;L- — > 2 : 0 % D 
MSO (DMSO^tlftl 1 ) : U— >3 : 2%DMSO ; — > 4 : 5%DMSO ; U 

— y 5 : 1 0%DMSOo 
[0 1 3 9] 

m 7 5 * 5 d m s o ©aa&tf 2 %*s <t t>* 5 % vm-sic j/t+^^mm&^s 
tfiistu 0 %©*-&fcfcii*^iS'BSi*)*^ e>nfco lIikml, dmsocss^i 50 
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o %©»-&ii:i4iii«£tt*t»&nfcfrofco unit, mmummmffl<Dm&tfMfri&i?rc 

[0 1 4 0] 

, -SliS©tf;^fflt§rcJ6, thSTS DYS237 « ? fp © <D ffi HE 
&m-£n£*V =f7 ^ U*^ K fc^-S-fiicLfco c ti 5 §1 fig * U =i'7 * k 

^ p c r ffi « nznmm l. -^M^-g-s&^H^iy d n a t-m&^m^^ts^ 

:t^FgB«08 (iE^iJS^ 7 43 £ t>*IB?iJ#^t 8 ) Kit, H 8 6 83 6 J: 3 , » 
^SyDNA"r-(i:CS«-I?^§^En©S«*^ SE H HI D N A G ^SfcB^^ tlT V^§ 0 
[0141] 

■/^^Y-tbxa^ TiaosE^j^w-r^if^giDNA^thffl^^-rv-^Tfei;^^ 

K43(^T{£ffl Lfc^7'C v-Fl&cfclf/^f' v-Ri^ ^n^tl 7 ^- y-F^^^v-feJ; 

7^Y-Fl*7*7-F^7^Y-i:t > frfclCS§f+ L^t^ V-R1G£ U ^-X:/^ 

*B&^T, -fy^ v-Rli: [el-©? ^ HE?iJ%#-T § t<Dt'J3„ Sfc, »gfDN 

A tc 5#77 -Y v-I«Ofili^&B 8lc^filt)-e^^o 
CO 1 4 2] 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (gH^JS^f 1 ) ; 
Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (ia?'J## 2 ) 0 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (1E?'J## 1 ) ; 
RIG : GCAGGATCAC CAACCCAAAAGCACTGAGTA (IE?U#^§ 3 ) „ 
CO 1 4 3] 

DN Ai^ffly7^V-^7f fcatliDN A^mffl^^^ V--sT*fflV^/c^^litI 
Kj££ftf&ofc 0 UteW&Cte, ^©lifig^r*-r?>SJSM (2 5 L ) : T r i s-HC 1 

( 2 0 mM, pH8. 8) > KC 1 (lOmM), (NH 4 ) 2 S0 4 (10mM),M 
gS0 4 (8mM) „ DMSO (3%) , Tr 1 ton X-100 (1%) , dNTP 

( 1 . 4 mM) , Zft^tl 2 0 0 0 nM©±IB®y7^Y-^l3 < ];tfii (1 0~ 1 9 m 
o 1/tube (Il6 0 0 0 0»?) ) , 1 6U©Bs t DNA#U^7— S ( 

NEW ENGLAND BloLabs) tM;*MIL, CfttSOtTlW 

[0 1 4 4] 

#KjS?£5/i 1 iCO^T, 3% NuSleve 3:i Agarose (BioWhittaker Molecular 
Applications (BMA) tt S3 ; * 7J ^ ^ -Y :* *± <fc t> W A I TNuSieveJ ttBMAtt©IliSi 
«ffl^T, 8 0^1, 1 OOVT'l^^tftLfea litoy^^xf ->*^A7n 
V-T F (E t B r ) £ C fcfcj; 9, «»£*fcWL;fco SgJflte m 9 if t 43 t) T? 

65o El 9 K 43 3 ^g- U — >C'!t> - /;WJ^€iID : U — > 1 : 2 0 b p D N A 

Ladder size ma r k e r ; U->2 : N A^iSi: itiD 

n Aikmm7<7j-?-^7%:m^rc5i!&m ; u-^3 : isid NA^istL, km 
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[0 1 4 5] 

m 9 i>6K6fr4 «fc 5 IC U— V 2 *5 ^tfl^-y 5 Ttix ifil«iCi5hfe, Ctl5 
CD U— yfcfe^T, teVf X(D^y FOHO*5 1 2 0 b p iS <D ;y F « , SW^^O 

[0 1 4 6] 

u- h icMt z>&-?^ ^ ■?-mm<D&wm&tem 1 o (bb^js^6) *■ Lfc„ 

[0 1 4 7] 

7° 5 -Y V— 3 F : TAAGAACTCGCTTTATAC (BH?)J#*§- 4 ) ; 
7"7-Y V- 3 R : TCTTCAACAGTCATTACC (SH^JS^ 5 ) 0 
[0 1 4 8] 

M 1 t mm ffiM. t IT Human DNA (ClontechttiO LT t h S T S DYS 

2 3 7 min^^tDummmmncomm^n a^it* mm^mmmcommit. m^o^^^c 

V-tLT7"7^V-3F (8 0 0 n M) 15 i tfT"^^ V- 3 R (8 0 0 n M) ® — 7? £ fc 
« Pi 7? * # tf C £ 1 £ iftt'feSo C (Dfcfcmm* , 6 0 °C T* 3 0 ftm S fc « 

6 0»H-Y>+a^-hLfc o 
[0 1 4 9] 

§KJS?£5/z 1 C01/>T, 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 
Applications (BMA)*!!^ '< ^A7/W ^"tti ()iA ; TNuSieveJ tiBMAttOfigSg 
■pa&S) ^ffl^T, 8 0^1, 1 0 0 VPf IiciL/c 0 *lidy;l/%xf-->*^A7P 
T^K (EtBr) T'S§t5ccCJ:0, «g|**iai Lfco gSSBl 1 tc ^ "T £ #5 *7 

t-^^o hi i ictsti z&is-y<Dvy'7?iiz, Tia^s i tc^i-a^ t?s^o 

[0 1 5 0] 
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[0151] 

Hi l ic^^n^ikWi^M^&^X „ fiU-YX©^>KO5^<0*9 l 2 o b pMitt©;^ 
>K«, IWiiiOigilftfcLtf I^n5t©t*fe«o 0 1 1 Bj§ 5> % £ ? &c , 
1 a£$ fctt 2 I1©SH(D^7 -Y V-Mlm Lfc-9->^;VT*«, 3 O #ffl *3 «fc 6 O ft 

hi ©s*sic j: <o -\rfti*i&mmitoi$%z>nit 2 ~ 4 , *3 «ttf :/ i o~ i 2) c 

gW##6tif 1 ) , 6 OSMBOKiSfc: «fc t>«HBMtf»&nfc a 

\y~ y \ 3—1 6) „ Ln5©SStiD> *^H^tC <fc SifitiSJiSfc43V^T. SH«^7 

-r v-^risiD-r s c t ic «t o -cisiis!ist*#ft±-r § c t nrc 0 

[0 1 5 2] 

MM tLTl OOng, lOng, lng, SfcBO n g ©Human Genomic DM (Clo 
ntechttSO $£0^7^v-tLT 8 0 0 nM©/7^-?-3F (B£?"J#^ 4 ) 

H, 4 0#|BU S fctt 6 0 h Lfco 

[0 1 5 3] 

§S£I5 /i 1 SCOt/^T^ 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 50 
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Applications (BMA)*± S ; £ fj 5 ^ >T * tt <k D H A ; rNuSieveJ B M A ttOSI ft ft! 
H (E t B r ) T?^fe-r?.C fclcJ: 0, i^g? £ ffi L fc » £fHttBI 1 2(;^tiifef) 

ii 2 ictsif z>&u-y<D-y-y7frte, tibo« 2 tc^-r m <o tut % . 

[0154] 
C* 2 ] 

i2 :01 2{Z^mni*m^MlZtei1rZ&U~-^(Dy-^y p /l< 
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Co 1 55] 

1 0 0 n gOil^iifflLfcl^, 2 0 #JW_k©KJ£ K: «fc t> iitl&ft # E> *l (U— > 

l, 5, «Atf9) „ i o n g comm^mtu l itms. 4 oft&.±(DR]&te& vmmmys 

WW 5> ftfc ( U— > 6 tf 1 0 ) o 1 n g ©ftSy^rjSilP L 6 0 #JJ(± E 

^t*3i>T*iti^^{i#e>n*^o (u— >4, 8, fe«fct?i 2) „ cne.oismtcj; 40 
set *^5tffi* nfeo 

[0 1 5 6] 

ffij 7 : ALDH2§fi?g>- tag^^tD&tHfctefcrSMu t S 

*0IJT?«. iStLTHaiian Genomic DNA (Clontech&SO ^ffflLt, 7ll/f 
ft Hayt-i!-2aef (ALDH2ie?) ox^/yy 1 2 * tc#fe-r § 

[0 1 5 7] 

7"7^ v- Ltii, TIBtDBH?nj^Wr§ X^-T v-^ <y h *m ^1t a Sfc fy/l' 50 
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V ~f ^7 ^ — ALDH2F li. x ?©3' *M K & 2> BH^J ( 1 6 m e r : TI§§P) 
£7--'Jy^l, 5' *^ffly^S^iH?U (16mer : TfcfiPWfl-) # * © * * 1*3 T? «T 

^©3' (2 0mer : T*H8P) tfllt/--') >^L, #fiSJ&© 

5* 3fcSSM£&5SE?lJ (1 lmer) # % * © 7 9 ^ V - IC £ § #fi^± © , 
v-© 3 ' *3$gtS© l 8 igSTfi^^^i«t/^7ij ^VXt^J;^ staffs 
tlTl^o -7^7 4 V — ALDH20F43 <£ tf ALDH20R& , HSi ± © ^ tl fl ALDH2F43 J: tf ALDH2R£ 
Dfcfl-flJ ( 5 ' fij ) lCT^.-y y^t5 J: ^ £Rtt«nT^S. Sfc> ALDH2SNPg*5 «fc tfA 
LDH2SNPa«, ISt*^^ ? Utf Kil (T»SP) * ^ «f 5 V - T* 35 S „ ALDH2S 10 
NPgfiK^SSB^IJ^^t? & D , ALDH2SNPaJi£g£!E?iJ*-3"tr 3 « 

[0 1 5 8] 

ALDH2F : TTTATATATATATAAA CCGGGAGTTGGGCGAG (SB?iJ#^ 10) ; 
ALDH2R : CGAGTACGGG CCCACACTCACAGTTTTCAC (E5IJ#^ 11); 
ALDH20F : ACAAGATGTCGGGGAGTG (K?iJ#-5§ 12) ; 
ALDH20R : CCTGAGCCCCCAGCAGGT (fU5>J## 13) ; 
ALDH2SNPg : GCAGGCATACACTGA (BE?U#^ 1 4) ; 
ALDH2SNPa : GCAGGCATACACTAA (@H?iJS^ 1 5) 0 

[0159] 20 

^©S^^Wt 3MJS*£ ( 2 5 |t L) :Tris-HCl (20mM, pH8. 8), 
KC1 (lOmM), (NH 4 ) 2 S0 4 (10mM),MgSO 4 (6mM),DMS 
O (6%). Triton X - 1 0 0 (1%), dNTP (0. 4 m M ) , 8 U © B s 
t D N A # 'J ^ 7 — -tf (NEW ENGLAND BioLabs),SYBR GR 
EEN I (Molecule Probett) (I^WiC 1 0 0, 0 0 Ogf IRfc^^Ig) > »S 

( 4 0 n g ) , ^tl^'n 3 2 0 0 n M © ALDH2F*5 <fc ALDH2R, ZH^tl 4 0 0 n M©ALDH 
20F43 J; tf ALDH20R> ALDH2SNPg (If 14 S! 75 <4 V - ) il ALDH2SNPa (tSS7"7^Y-) © 
^ftlfr-^i ( 1 6 0 0 nM) , ftSfftMu t S (0. 8 fi g ) ; L , C 

tl£r 6 0 °CT? 1 8 O^M-O+a^— hL7to §§ i± - §1 © £ SSjS$-t±fc 0 * fc , M 

u t s jt&z&^frifcmic-D^T $>mmicmm%fii£irc 0 mmmva(D£i£i± v nv** 30 

A£*ttfcfflSHMx3000P (STRATAGENEttS) tl^Tt^J'J V^lft, 
[0 1 6 0] 

Hi&©3SJg£:[a 1 4(c^Lfc 0 LiQi^Tfi, tI*^S4V^hy>'iDNA4»S 

lttS7"7^ V-*ffll/>rc^^-f<:«, Mu t S ©#*£ frfrfr s ?\ 1^2 5#©u#j&-eit 
Bgto©£ji2tfK&P>n5tl fctffcfrSo -7?T% ISlT'7'/ V — 

M u t S © ^ & T T? fi *?J 3 5 5 3 v ©^^Tiii|igM ! l%0^5!c^^46 5»tXfc©tcML, M u t S 
(DfttETTlt31&MR&Z&T&mi&&ton±f&te&&e>til£fr^fto *£oT, Mut S 
fcffl^S C i:fc«fc !K ZEfflt^: S N P # e > ^ ^ pffg fC ^ § C t ^^jnfeo 40 

[Bffi©ffiiii&M] 

[0161] 

[Hi] Bia, *^^fc J: f»^-©^9-r v-*ffl^fc«»if«KJ6©ftsJB»#**5S 

[H2] H2«. *fgH^fc £&mr.<D?*^^-?-cDmm?tmmLr£m-?:-&z>o 

[03 a] 13ali, B£ IC £ % Sg ~ © 7 5 4 V - 43 =fc tf If! - © 7 9 ^ V - ft ffl fc ^ 

[03 b] 03bi4. *5ilB^tc «fc 5^ — ©7^^ V-43 J: tffgH©75^ 

[|4] 04tt tFSTS D Y S 2 3 7 ©l^i t ffl l/^fc^-fe J; tf Hi:0^7 50 
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[05] 0 5li, fg-tDT^Y v-43 itfjg-©^^ V - ^ -g- 1? 7° ^ ^ V - -tr >y Mc £ 

5t hS T S DY S 2 3 7 )lf5? 01*10^**^^ IT & £ „ 

[|6] 06te, ig - <D 7° -5 t - £> itfUiicDT^-f v-^#t?y^-r V--fcr y h K <fc 

£> £ h S T S DYS237 it fif <D ii +1 <D lc tg £g 1* % M FSSlit M L fc igJH * ^ "T 

[07] 07«, Uf-©:/^ v-43 £t>'fg-©:/^^ v-^g-t?7°^^ >y h tc «fc 

5 H h S T S DYS237 <D tf ff 43 § , US 8? S S H M #J ©^f?^ ^ f 0 T* & 

5 o 

[|8] thSTS DYS237 »£?tt»©tt£©«ttfcO V> Tf|s« L fc, - 10 

&S£g&3-Crl25U 4: C ft*£r $ £ SB^J £^ f 0 T? & § „ 
[0 9 ] 0 9 J±, thSTS DYS237 jg tp © # ^ © mm fc O ^ T © , Jg — £>7° 

[01 0] 01 0 «, HFSTS DYS 2 3 7 lfi?©«liEffl^ftS-, f£ — *5 <£ 

[0 1 1] 01 lit, ^-©^7^7-, IIC/^^V-^itflHO/^^V-*^ 
jJ^V^V-t'^tiSthSTS DYS237 jffe? CD if <§ <D ^J^^f 0 7 & 3 

o 

[0 1 2] 01 2(i, ^ — (D^^-fV — , Iro^^-YV-feitf^HO^^^V-^t 20 

tfy^^Y-b'yi-tistfsTs d y s 2 3 7 jus ? *i fli ic & s , mmcomm. 

[0 1 3 ] 0 1 3 t h A L D H 2 lfi?'D^SMtii£ffl^fc^'7-f' ; <'--t >y h £ $ $ 
[01 4] 01 4 *fitf©«lli|l«KlS*3pJffl LTfr4-3fc li b ALDH2iH£?© 
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